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OCULAR EFFECTS OF ALTITUDE FLYING AND OF DEEP SEA DIVING 

CAPTAIN LEON D CARSON (MC), USN 


The subject assigned refers primarily to 
changes brought about by alterations in atmos- 
pheric pressure and m partial pressure of oxy- 
gen, to rapid and severe changes m temperature 
and to protection of the eyes against glaie, air 
blast, dust and flying debris Changes in atmos- 
pheric pressure in flying are within the lange 
between the pressure at sea level (1 atmosphere — 
about 15 pounds per square inch [1,050 Gm pei 
squai e centimeter ] , or 760 mm of mercur) ) and 
a pressure of about % atmosphere^ (2j4 pounds 
per squai e inch [170 Gm pei squai e centimeter], 
or 127 mm of mercury) at the maximum alti- 
tudes now attainable by militar}' an craft Pres- 
sures encountered in deep sea diving can also 
be expressed in terms of pressure at sea level 
These pressures range fiom 1 to 6, 7 or 8 at- 
mospheres 

The physiologic effects of variations in pies- 
suie are brought about in several ways 

1 By increase or decrease in the partial pres- 
sure of the OX} gen 

2 By rapid decompression of the envelope of 
air around the earth, resulting in escape of inert 
gases from solution in bodily fluids and tissues in 
the foim of bubbles, or air emboli, which tend to 
obstruct capillaries and small blood vessels and 
to produce disturbances of function thiough local- 
ized ischemia or through direct pressuie on the 
brain and ner\'’e tissues 

3 Through the toxic effects of oxygen These 
efiects have been i eported occasionally at greatly 
increased pressures, such as those experienced 
)} divers, and also when oxygen was added to 
inspired air 

As can be seen fiom the foregoing remarks, 
ocular effects may occur either as part of a gen- 
et al anoxic syndrome or as accidents resultin^^ 
fiom localized obstruction or from phenomena 
due to direct pressure vhich affect the nutrition 
ot the retina oi the innervation of the intrinsic 
or extrinsic oculai muscles 

mihtaiy flying at altitudes above 

,000 feet (3,300 meteis) lequires the use of 
oxygen, sev eie degiees of anoxia aie not often 

before the New York Academy of Medicine 
Section on Ophthalniolog\, Feb 21, 1944 


encounteied However, failure of the supply of 
oxygen or leakage of masks at great altitudes 
may cause rapidly developing and severe anoxia, 
with a resultant general picture of failure of 
special senses, impairment of judgment, loss of 
consciousness, motor convulsions and anoxic 
death if the situation is not speedily coirected 



I/O 


The effect on accommodation and convenrenr, 
of simulated altitude m the low pressure S 
ber A, cune of accommodation plotted against figure 
m millimeters on the right B, curve of barfrietncfres 

orth^eleff Pressure in millimeter 

a n„ll,mete sSle on S'' S ST'* 

and convergence are ramediateh restored to rrmal b 
the administration of oxygen even thoncrn n, u 
metric pressure remains at 400 mm ^ ^ 

Certain effects of even slight or low grade 
xia are reflected m vision to some degree 

eet (2,600 to 3,300 meters) causes slip-ht hnf- 
measui eable impairment of retinal responfe such 
as can be demonstrated by dimmished^perclpon 
ou contrast images, increased threshold of 
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light sensitivity as demonstrated by the adaptom- 
eter test and impaired flicker-fusion response 
Slight anoxia has such a definite effect on the sen- 
sitivity of the retinal rods that military fliers ai e 
advised to cut m their supply of oxygen from the 
ground on up in combat flying at night In runs 
in the low pressuie chamber to simulated high 
altitudes without added ox)gen, reduction in 
Msual acuity has been observed in 28 to 65 per 
cent of persons, color vision has also been im- 
paired Diminution of sensitivity to red is less 
than to green or to blue Under some conditions 
of anoxia, green and blue signals may appear 
gray and completely colorless With regard to the 
effect of high altitudes on the visual field, reports 
are somevhat conflicting Nan owing of the 
fields, especially of the uppei and nasal portions, 
has been described but this effect has been at- 
tributed b}" some voikers to failure of attention 

EAen mild anoxia has been shown to cause a 
considerable increase m the total area of the nor- 
mal bhndspot, especially under conditions of 
greatly reduced illumination of the object of the 
Msual test or when low contrast test objects are 
used A fasting le^el of blood sugar exerts a 
similar effect or may be additive to mild anoxia 
In ascents in the low pressure chamber to the 
equivalent of 19,000 feet (6,000 meters), the 
area of the bhndspot has been found to increase 
as much as two and one-half times Reduction 
to the normal area occurs on the subject’s breath- 
ing oxygen or on his descent to sea level pies- 
sure 

Decrease m intiaoculai tension at simulated 
altitudes of 12,000 to 19,000 feet (4,000 to 6,000 
meters) in human subjects has been leported 
although if lov pressure is prolonged the tension 
tends to return to normal Pinson ^ in 1940 found 
no significant changes in intraocular tension in a 
rabbit decompressed to the equivalent of 40,000 
feet (12,000 meters) 

In deep sea dmng higher piessures are in- 
volved, so that anoxia does not play a part How- 
ever, disturbances of vision or of muscle balance 
can be occasioned by a rather infrequent phe- 
nomenon knovn as oxj^gen intoxication 

Similar systemic effects believed to be caused 
by nitrogen narcosis have been described m the 
literature on this subject 

Diplopias, scotomas and amaurosis occui 
occasionally as a result of sudden reduc- 
tion of pressure and release of inert gases 
from saturation Air emboli probably lodge in the 
bulbar nuclei v\ithin the optic tract or in the 
visual cortex, although attempts to demonstrate 
such phenomena are extremely difficult and hav e 

1 Pinson, E A Intra-Ocular Pressure at High 

'\ltitudes, T -Vviation Med 11 108-111 1940 


all failed Investigators have occasionally re- 
ported seeing emboli passing through the retinal 
vessels and through the meningeal vessels which 
aie visible when the calvaria of an experimental 
animal is removed Oculomotor disturbances 
caused by aeroembolism are infrequent, pares- 
thesias, pruritus and other conditions may per- 
sist for SIX to eight hours after exposure to 
changing pressures but often are of brief dura- 
tion The mechanism is not clearly understood 

An indication of the range of ocular distur- 
bances vv Inch may be encountered in high altitude 
flying IS given in the following list of complaints 
referable to the ej es in persons given runs in the 
low pressuie chamber for the purpose of indoc- 
tiination The symptoms are reported as persist- 
ing from one to sixty hours (1) partial blind- 
ness, (2) right homonymous hemianopsia, (3) 
bilateial bmasal blurring, (4) nystagmus, (5) 
spots befoie the eyes, (6) scintillating scotomas, 
(7) diplopia, (8) 3 ^ellOw vusion and (9) ocular 
pain 

In addition to phenomena ascribable to loweied 
paitial pressure of oxygen at higher altitudes and 
to sudden and radical changes in atmospheric 
piessure, one othei pioblem of some importance 
has attracted the interest of ophthalmologists 
This IS the dazzling effect of excessive solar light 
at upper atmospheric levels Occasional com- 
plaints of excessive brightness at great altitudes 
aie heard Careful inspection usually fails to 
demonstrate any unusual local reaction, such as 
injection of the pupil or ciliary spasm 

For a number of years the medical profession 
has shown cpnsiderable interest in the possible 
injurious effects of solar rays lying beyond the 
lange of the visible spectium The most impor- 
tant in the present connection are the heat waves, 
the infra-red rays, the visual rays and the ultra- 
violet rays Of the waves emitted by the sun, 
part ai e completely destroyed m the atmosphere, 
part are absorbed and part reach the earth The 
intensity of all these waves increases with alti- 
tude, as the density of the absorbing atmos- 
pheric la} er decreases In higher mountains and 
111 flight, therefore, the exposure to ultraviolet, 
to visible and to infra-red rays is greater than at 
lower altitudes Sev’-ere sunburn frequently oc- 
curs because of exposure to ultraviolet rays, but 
it has been generally observed that the tolerance 
of the unprotected eye is apparently considerably 
greater than that of the skin and of the muco- 
cutaneous juncbons The once hypothesized 
probability of danger to the ejes from excessive 
exposure either to infra-red or to ultraviolet rays 
at high altitude is not now regarded with as 
great concern as formerly 
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At altitudes lequirmg the admimstration of 
oxygen a mask is \\orn which protects most of 
the face Also, because of the painful glare it is 
necessary to employ goggle lenses or spectacle 
lenses which have been tinted so as consideiabiy 
to reduce the total transmission of light These 
glare-reducing piotective lenses must, of course, 
comply with the same standards of optical mea- 
surement as any other good spectacle lenses In 
aerial combat the goggles must also sen^e to pro- 
tect the eyes against flash and against flying bits 
of metal 

Many problems still exist lelative to goggles 
for flying The ideal goggles for flying should 
possess the following characteristics 

1 They should afford adequate protection 
against glare, against an blast and against flying 
debris, dust and flash burn 

2 They should provide a totally unrestricted 
\ isual field for each eye Goggles at present issued 
seriously restrict the nasal portion of each visual 
field 

3 The} should be so designed as to integrate 
well with the upper portion of an oxygen mask 
and still fit snugly about the nose and the infra- 
orbital area when the oxygen mask is not being 
wmrn 

4 They should afford maximum comfort 

5 They should be so ventilated as to be free 
from fogging or frosting 

6 They should contain no metal or shatter- 
able glass to cause ocular or orbital injury on 
crash landings 

7 Finally, they should be free fiom optical 
eiror 

Recently a type of goggles has been developed 
by the Aviation Section, Research Division of 
the Bureau of Medicine and Surgery, United 
States Navy Department, which approaches these 
requirements, and these are now being issued 
as alternate or optional equipment With these 
goggles are supplied quickly interchangeable 
lenses of tw^o colors and densities along wuth two 
extra clear lenses 

The pilot’s and the gunner s vision are of the 
greatest importance in military fijing Workers 
in the field of aMation medicine must be con- 


ABSTRACT OF DISCUSSION 

Dr Conrad Berens, New York Although there is 
httle I can add to Captain Carson’s splendid contri- 
bution, it IS a privilege to discuss a paper on the sub- 
ject of changes in atmospheric pressure as they affect 
ocular functions by a man who has had so much prac- 
tical experience m this field Because reference has 
been made to the fact that I worked in this field during 
the last war, it occurred to me that some historical 
points might be of interest, since much of the new 
information is secret 

When the United States entered the First World 
War, the only allusions to altitude in its relation to 
ocular functions referred to experiments m the low 
pressure chamber by the great French pioneer, Paul 
Bert, and others Balloonists at times mentioned the 
difficulty of seeing the column of mercury in the barom- 
eter at high altitudes Sometimes mountain climbers 
noticed a failure of vision or, more often, of accommo- 
dation There w'as still some question of the exact 
cause for the physical and ocular disturbances pro- 
duced by altitude, in spite of the excellent work of 
Henderson, Schneider, Haldane and Dwyer on Mount 
McKinley 

I was fortunate m having Drs Schneider, Henderson 
and Dwyer to work with me in my original investiga- 
tions Our group, which included three members of 
this section, namely, Drs Dunnington, Webster and 
Skeel, soon found that at the altitudes at which we 
worked, up to about 28,000 feet (9,000 meters) for 
most of the runs m the low pressure chamber or in 
the rebreathing apparatus, the administration of oxygen 
almost immediately restored ocular functions to nor- 
mal, and that this occurred when the barometric pres- 
sure was held constant In a paper published in 1918 
we concluded that the lowered visual acuity, the lowered 
retinal sensitivity to white and to colored light, the 
contraction of the visual and binocular fields and the 
weakemng of accommodation, convergence, divergence 
and supravergence were caused mainly by lack of oxygen 
and were not due to the many other suggested con- 
ditions, such as lowered blood pressure, decreased atmos- 
pheric pressure, carbon monoxide, nervous strain and 
V ibration of the motor In our experience, the adminis- 
tration of oxygen prevented the occurrence of the un- 
toward symptoms, and when these symptoms occurred 
through Its want oxygen quickly restored the functions 
to normal 

One of our records, made in 1918, of the effect of the 
administration of oxygen on convergence and accommo- 
dation while the atmospheric pressure was held constant 
at low level is shown in figure 1 

I am particularly interested in Captain Carson’s dis- 
cussion of altitude in flying and the relative infrequency 
of acute anoxic ocular symptoms I understand that 
most of the bombing at night by British planes is done 
at about 20,000 feet (7,000 meters) and that a great 
deal of the bombing by American planes m daylight is 
done at 27,000 feet (9,000 meters) and lower There- 
fore, only under the circumstances that Captain Carson 
cited will acute symptoms of aeroembolism arise I 
have had no experience with the toxic effects of oxygen 
which he discussed 


cerned not only about such matters as the design 
for goggles but also about the design of the air- 
plane Itself in their efforts to provide the best 
possible vision for the flying personnel The 
quality of clear plastic w indshields, radomes and 
^ gunners’ plastic enclosures are matters of vital 
concern Much is being done to improve these 
mediums 


f' enects ot prolonged flights below 

feet (3,300 meters) is most interesting, as we 
had already concluded from our original investigations 
that the tyQs would be aifected only by prolonged 
exposure to this altitude In studying this type of flight 
It was hard to eliminate other factors which are now' 
known to produce flj mg fatigue 

In the low pressure chamber we had no experience 

used in the first 

\Vorld War did not attam 35,000 feet (12,000 meters) 

\ isual disturbances from aeroembolism are more com- 
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mon 111 the present conflict, but so far most of the 
changes reported have been transient I have heard of 
1 case, howeier, in which visual disturbances, pre- 
sumably due to aeroembolism affecting the visual cortex, 
apparently persisted for several days 

The dazzling effect of excessive solar light has been 
recognized for many years We studied the various 
tipes of goggles and glass which were most effective in 
preienting difficulties from this source Certainly for 
flung over snow and water and into the sun, lenses 
which effectively reduce the incident light are necessar\, 
and It IS also desirable to have lenses which disturb 
color %alues as little as possible The problem today is 
different from that in the last w'ar, when airplanes had 
open cockpits 

One new angle is the question of contact lenses Com 
mander Nichols of the Royal Canadian Air Force told 
me the other day that contact glasses greatly reduce 
efficiency in living at night and cause troublesome 
dazzling in landing and in flying into the sun On the 
other hand, I know of one successful navi’’ combat 
pilot w'ho seems to have had no difficulty and w’ho has 
made a splendid combat record 

I wish Captain Carson w'ould discuss the effects of 
acceleration and deceleration and of “blacking out” and 
“redding out,” because the increasing speed of planes, 
especiallv with the new propulsion Upes of motors, w’lll 
bring this problem more and more to the fore 

CAPTAIN Leox D Carsok The review' by Dr 
Berens of the facts of historical interest to flight sur- 
geons IS a little startling each time I hear it The 
work of the men who did research in this field in the 
past IS so closely parallel to the problems which are 
now' of current interest as to indicate what a careful 
study and appraisal was made of the problems as the\ 
existed at that time, problems w'hich still exist Of 
course, back in 1916, 1917 and 1918 “blackout” was 
not a common problem in flying, since the planes 
W'ere able to withstand less stress than the pilots who 
flew them 

There are two types of acceleration that produce 
stress in military aircraft These are linear accelera- 
tion and acceleration in the ^ert^cal axis of the pilot 
(centrifugal acceleration) Linear acceleration may not 
be of a high order m starting and stopping except in 
cases of catapult shots and crash landings A great 
deal has been done to negate the effects of linear ac- 
celeration both in crash landings and in dogfights The 
development of the jet propulsion or rocket propulsion 
aircraft we ha\e been reading about in the papers 
IS going to add to our problems in this field of acceler- 
ation Acceleration is a function of the square of the 
\elocity divided by the radius of the curve through w'hicli 
an airplane flies If a pilot flies an airplane around a 


certain arc at a given speed, he nia\, by means of 
accelerometers, determine the multiple of g, or gravita- 
tional force, that is stressing every' structure of that 
moving plane, as well as every structure of himself If 
he doubles the speed of the airplane, that is, halves the 
time of its flying around a given circle, he is doubling 
the acceleration twice (that is, 2 squared, or 4 times the 
amount of g) It has been determined that the human 
body can stand relatively high gravitational or accelera- 
tive loads provided these stresses are not applied for 
more than about three seconds at a time The upper 
limit of tolerance for gravitational stress seems to be 
about 4 or 4)4 g’s if stress is maintained during 
a standard interval of live seconds As this value 
of g IS exceeded, more and more pilots are blacked 
out There is a rather wide range of tolerance in 
the human being in his response to accelerative stress 
Henderson, in a verv good article, which was 
republished in Science two years ago and which 
W'as a review of his article on the v'enopressor 
mechanism, gave a pretty fair clue as to what is going 
on in the case of pilot’s blackout There is no doubt 
that the pilot has pooling of the blood below the level 
of the heart and that this pooling of blood takes place 
m the dependent portions of the body, the extremities, 
the abdomen, the arms and the legs If a means can be 
found to protect those dependent portions of the body 
against engorgement due to the effects of the strong 
accelerative forces on the column of blood the human 
tolerance for that type of stress can, theoretically, be 
considerably increased Without going into the ques- 
tion of how this IS done, which of course is not a mat- 
ter for free discussion at the moment, I may say that 
there have now been used m actual flight in this 
country, in Australia and in Great Britain three dif- 
ferent types of supportiv'c devices w'hich have been 
adapted to use m airplanes and which have been 
found to raise the average tolerance of human beings 
by a matter of from 2)4 to 2^ g When it is 
calculated in terms of actual weight that if a man 
weighs ISO pounds (68 Kg ) and a force of 6 g is 
applied he bears down on his feet with 6 times ISO 
pounds, or 900 pounds (408 Kg), it is seen that 2)4 
X ISO pounds IS a considerable increment of weight 
Experiments in this connection are still going on The 
Canadians have developed a huge human centrifuge and 
a complete biophysical laboratory, and also a fine 
library to go with it, and the Mayo Aeronautical Labor- 
atory has done similarlv A new human centrifuge has 
been installed at Wright Field, and some interesting 
tests are being made at Pensacola, Fla A great deal 
of time could be consumed in telling what tests are made 
m these centrifuge runs, but I am afraid lack of time w ill 
prevent a more general discussion 
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During recent months increasing numbers of 
otherwise healthy troops have conti acted malaria 
m tropical combat areas In these patients 
numeious instances of keratitis due to herpes 
simplex virus have been encountered These 
infections have frequently resulted m serious scar- 
ring of the cornea, and the ulcers have been 
pi one to recur with successive attacks of malaria 
For these reasons it has seemed worth while to 
considei the relation between malarial fever and 
herpetic keratitis 

The most common corneal lesion of herpes 
simplex IS an epithelial infection wdiich is usually 
seen as an inegular linear ulceration with chai- 
actenstic dendritic contour Multiple discrete 
superficial punctate lesions may be found alone* 
or simultaneously with a dendritic ulcei Deep 
keratitis may develop from a pieexisting super- 
ficial lesion or may appear as a disciform keratitis 
involving primarily the corneal parenchyma A 
disturbing feature is the recuiience of small 
lounded metaherpetic ulcers Corneal hypes- 
thesia is chaiacteristic of all these manifestations 
Instances of every variety of herpes simplex 
keratitis have been encountered in patients with 
lecurrent malarial attacks, but this paper is 
chiefly concerned wuth superficial dendritic kera- 
titis 

Hornei ^ in 1871 first described the dendiitic 
ulcer as a moiphologic entity and on clinical 
giounds suggested a possible relationship ivith 
lesions due tb heipes elsewhere on the bod} 

In the years that followed, a number of clini- 
cians weie impiessed with the frequency of this 
t\pe of ulceration in malarial fever (Kipp - 1880 
and 1889, Wilder = 1893, Ellett " 1899, Charles = 

1 Horner, F Ueber Herpes corneahs, Khn 
^fonatsbl f Augenh 9 321 , 1871 

2 Kjpp, C J On Keratitis from I\Ialarial Fe\ei, 
Tr Am Ophth Soc 3 91, 1880, Further Observations 
on Malarial Keratitis, ibid 5 331, 1889 

3 Wilder, W H Dendritic Keratitis, J A M A 
21 604 (Oct 21) 1893 

4 Ellett, EC A Series of Cases of Iklalanal 
Keratitis with a Report of Blood Examinations, Ophth 
Rec_ 8 115, 1899 

5 Charles, T W Dendritic Keratitis Am J 
Ophth 21,97, 1904 


1904). In the first wmild w^ar laige numbers of 
British troops were infected with inalaiia, and 
a number of cases of dendritic keratitis were 
leported (Kiep,“ MaxwHl," B} water®) 

Because of the irequent association m onset 
of corneal ulcers and malarial attacks, some 
lepoits ascribed the nlceis strictly to malaria 
(Kipp 1880-1889, Ellett * 1899, Charles ^ 1904, 
Kiep ® 1922, By water ® 1922) However, an 
increasing number of publications supported 
Homer’s oiiginal contention that they w^ere prob- 
ably a manifestation of herpes simplex (Hag- 
iiauer® 1891, Wildei ® 1893, Maxwvell ' 1918) 
In discussing the question of keratitis in malaria, 
R H Elliot m his treatise ‘ Tropical Ophthal- 
mology” maintained a judicious attitude of skep- 
ticism in making the observations that while ( 1 ) 
theie is an obvious association between malaria 
and this form of corneal ukeiafion, (2) the 
keiatitis cannot be regarded as puiely a mani- 
festation of plasmodial disease 

Grutei m 1920 first reported the existence 
of a specific virus in the fluid of corneal herpes 
simplex vesicles and show^ed that the disease can 
be tiansferied to the cornea of a labbit He like- 
wise confirmed the common theories of the causa- 
tion of the diffeient lesions produced by this 
virus in the ej e and about the face or the genitalia 

Extensive lesearch has been devoted to the 
herpes simplex virus and also to the i elation of 
this organism to the ei e The outstanding study 

6 Kiep, W H Ocular Complications Occurring in 
ifalaria, Tr Ophth Soc U Kingdom 42 394, 1922 

7 Slaxwell, E 111 Observations on Eye Conditions 
Met w'lth m Alalta, 1916-17 (Occur; mg Among British 
Tioops in the Balkans and Malta Garrison), Brit T 
Ophth 2 406, 1918 

8 Biw'ater, H H Notes on Malarial Conditions 
of tlie E\es, Tr Ophth Soc U Kingdom 42 359, 1922 

9 Hagnauer, E Ueber die Misdeutungen des 

Herpes corneae febnhs, Zurich, Hofer & Bursrer 1891 
cited b> Wilder = fc- » . 

10 Elliot, R H Tropical Ophthalmologi, London 
Oxford Uimersitj Press, 1920, p 453 

11 Gruter, W Expenmentelle und khnische Unter- 
suchungen ubcr den sogenannten Herpes corneae, Khn 
Afonatsbl f Augenh 65.398 1920 
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on ocular herpes has been that of Gundersen,^- 
jn Boston The present status of kno^^ ledge in 
this field has been recently summarized by Th)^- 
geson m his monograph “Viruses and Virus 
Diseases of the Eye ” 

Since the definitive establishment of the virus 
causation of dendritic keratitis there have been 
occasional references to an association -with 
malaria Finnofl: reported 2 instances of den- 
dritic keratitis occurring in therapeutic malaria 
and suggested the danger of inducing herpetic 
keratitis when emplo}ing malarial fever therapy 
for syphilis of the central nervous S} stem Post 
and Llo)'^d have observed that there is an ap- 
parent correlation between malaria and dendritic 
ulceration Gundersen recoi ded 1 case of ma- 

laria, and he found that the majority of the 
dendritic ulcers in his extensive series ^\ere as- 
sociated with infections of the uppei respiratory 
tract Duke-Elder has listed influenza and 
pneumonia as febrile conditions frequently asso- 
ciated w ith herpetic keratitis Berliner re- 
ported an instance of dendritic ulcer following 
artificial pyrexia induced by diatherm), while 
Finnoff’-'* and Llo)d^® mentioned foreign pro- 
tein shock therapy as a precipitating factor That 
fever alone does not often precipitate dendritic 
keratitis is e\ ident from the fact that Solomon,^® 
working under Stecher at Cleveland City Hos- 
pital, did not encounter a single instance of this 
corneal compilation in 10 000 tieatments in the 
fever cabinet 

IXCIDEXCE OF HERPES KERATITIS 
IX M AL \RIA 

Because ot the apparent trequency w ith w hich 
the onset of herpes simplex keratitis has been 
chronologicall} associated wnth acute recurrences 
of malaria, it w as decided to im estigate the inci- 

12 Gundersen, T Herpes Corneae, with Special 
Reference to Its Treatment with Strong Solution of 
Iodine, Arch Ophth 15 225 (Feb ) 1936 

13 Thjgeson, P Viruses and Virus Diseases of the 
Eye II Viruses of Ocular Importance, Arch Ophth 
29 488 (March) 1943 

14 Finnoff, W C Dendritic Keratitis Following 
Therapeutic Inoculation of Malaria, Am J Ophth 12 
978, 1929 

15 Post, 2^1 H Dendritic Keratitis, Am J Ophth 
12 884, 1929 

16 Llo>d, R I Herpes and Allied Conditions, Am 
J Ophth 14 601, 1931 

17 Duke- Elder, W S Textbook of Ophthalmologi , 
London, Henrj Kimpton, 1939, lol 2, 1894 

18 Berliner, M L Herpes Cornea Occurring After 
Artifiaal Hj perpj rexia Induced b-v Diatherm\, Arch 
Ophth 10 365 (Sept ) 1933 

19 Stecher, R M , and Solomon, V' M Compli- 
cations and Hazards of Fe\er Therapi Anahsis of 
10,000 Consecutne Fe\er Treatments with Kettering 
Hjpcrtherm Ann Int Med 10 1014 1937, personal 
communication to the authors 


dence of this type of corneal infection among 
malarial and among nonmalanal patients 
The new patients examined in the clinic with 
w Inch w'e have been associated during an eighteen 
month period fall into two comparable groups 
The first had been in a malarial district under 
combat conditions for four months and had a 
malarial incidence of about 80 per cent, but 
the patients w^ere otherwuse in good physical 
condition The second w^as composed of troops 
free from malaria The two divisions lived under 
similar camp conditions in an area w^here minor 
infections of the respiratory tract are common 
but primaryi^ infection wuth malaiia is unknown 
Table 1 indicates the incidence of various types 
of keratitis in these tw'o groups 

T^ble 1 — Incidence of Fauous Types of KeiatiUs 
Among Nezv Eye Clinic Patients Dei wed (1) 
Tioni Tioops Eiposed to Malaria and (2) 

From Tioops Not Exposed to Malaria 



I 

II 


Troops 

Troops 


Exposed 

Not Exposed 


to Malaria 

to Malana 

Total number of new patients 

2 448 

2,200 

Superficial herpes simplex keratitis 

13 

2 

(Catarrhal ulcers 

14 

6 

Interstitial keratitis 

1 

1 

Meningococcic ulcer 

0 

1 

Herpes zoster keratitis 

1 

1 


Plasmodium Mvax (the causative agent ot 
benign tertian malarial fevei ) w'^as demonstrated 
in blood smears from all 13 patients wFo had 
keratitis associated wnth herpes simplex and wdio 
had been exposed to malaiia In each patient 
the onset of corneal ulceration followed shortly 
an acute malarial recurrence None of these 
patients had concomitant infections of the respira- 
tory tract In this limited series the incidence 
of dendntic keratitis m the malarial group w'as 
1 in each 188 new patients examined in the 
ophthalmologic clinic, whereas among patients 
not exposed to malaria the incidence was 1 m 
each 1,100 new patients Hence corneal infec- 
tion associated wnth' herpes simplex would seem 
to be about six times as frequent among troops 
infected wuth malaria However, it is significant 
that only a fraction of 1 per cent of the patients 
admitted to the hospital with malaria ever con- 
tracted herpetic keratitis In this study the in- 
cidence of keratitis associated w ith herpes sim- 
plex among new patients wuth acute recurrent 
malaria admitted to the general medical service 
of this hospital w as less than 0 2 per cent, or 
about 1 in 700 patients Although keratitis as- 
sociated with herpes simplex is much more fre- 
quently encountered in a population heavily in- 
fected with malaria, the percentage of patients 
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with acute malaria that contract this t}pe of 
keratitis remains small 

TREATMENT 

The management of keratitis associated with 
herpes simplex in malaria must be founded on 
energetic treatment of the malarial fever Re- 
current attacks of malaria occur even under 
optimum conditions and are often accompanied 
b\ reactivation or extension of the dendritic 
ulcer There is no specific treatment for herpes 
simplex of the cornea The generall} accepted 
routine attempts to destro) the infected epithe- 
lium either b} cautery or by curettage Com- 
mon usage favors the emplo} ment of an alcoholic 
solution containing 7 per cent iodine and 5 per 
cent potassium iodide and this has been recom- 
mended b} Gundersep^^ Local application of 
ether has been suggested, and ritamin Bj has 
been advocated as beneficial in herpetic keratitis 
Frank-- has used herpes simplex vaccine, and 
Davis spoke favorably of employment of small- 
pox vaccine Schw artz has recentl}' empha- 
sized the importance of remoral of foci of in- 
fection in the treatment of herpes simplex cor- 
neae Iso single procedure has met with uniform 
success 

Administration of sulfonamide compounds b\ 
mouth was favorably reported on by Kleefeld 
but as Thygeson has pointed out, there is no 
indication from animal experimentation that the 
virus of herpes simplex is susceptible to chemo- 
therap} How'ever, it would seem possible that 
secondar}^ infection might play a part in certain 
instances Furthermore, Gundersen found that 
the virus cannot be recovered from the recur- 
ring erosions of the metaherpetic type 

In view of the good results often obtained 
through therap\ of nonherpetic ulcerative kera- 
titis wnth sulfonamide compounds, it seemed 
worth w hile to attempt an evaluation of the local 
use of sulfanilamide or sulfadiazine in the treat- 

20 Kronenberg, B Treatment of Herpetic Keratitis 
with Ether Arch Ophth 26 247 (Aug) 1941 

21 Nitzulescu, J, and Tnandof, E Treatment of 
Herpetic Keratitis with Vitamin B, Bnt J Ophth 21 
654, 1937 

22 Frank, S B Formalized Herpes V'lrus Therapi 
and the Neutralizing Substance m Herpes Simplex, j 
Imest Dermat 1 267, 1938 

23 Da\is, P L Recurrent Herpes of the Cornea 

and Recurrent Herpetic Fe\er Results of Treatment 
with Smallpox Vaccine, J A M A 114 2098 (Ma% 25) 
1940 ' 

24 Schwartz, F O Treatment of Herpetic and 
Dendritic Ulcers, Am J Ophth 26 394, 1943 

25 Kleefeld, G Traitement des affections herpe- 
tiques corneennes et de I’ulcere dendntique par des 
denies sulfonamides, Bull Soc beige d’opht 76 14 

in'?© w i 9 


ment of dendritic keratitis The powdered drug 
was applied twice daih to the corneal lesions 
In some instances the use of a sulfonamide com- 
pound w as combined w ith other forms of therapy 
Atropine and local heat were emplo>ed m all 
instances, and foci of infection were eliminated 
when this procedure was indicated There is 
considerable iiiditidual variation in the severity 
of dendritic ulceis and in their response to gen- 
eral therap\ For this leason the results of an> 
specific treatment must be interpieted with cau- 
tion 

REPORT or CASES 

« 

Case 1 — An 18 3 ear old white 30 uth was admitted 
to the hospital on June 14, 1943 with his third acute 
attack of malaria A few' hours after admission he com- 
plained of irritation, tearing and photophobia m the left 
c\e There was no histori of a similar episode or of 
in]ur 3 His visual acuit 3 was 20/20 in the right eye 
and 20/40 in the left A superficial ulceration of den- 
dritic pattern m\ohed the temporal third of the cornea 
A blood smear 3 ielded Plasmodium Mvax A test of 
the skin with herpes simplex antigen gave strong^ 
positne results The patient’s blood serum showed anti- 
bodies capable of protecting the chorioallantoic mem- 
brane against approximateK 100,000 infectious units of 
known herpes simplex wrus 

Sulfadiazine powder was applied to the lesion twice 
daib for SIX days, with complete healing of the ulcer 
When the patient w as discharged to full duty, \ ision m 
the affected e 3 'e had improved to 20/30 There had been 
no recurrence of keratitis after t\so months 

Case 2 — K 27 3 ear old white man was admitted to 
the hospital on May 26, 1943 with his first attack 
of malaria, approximateb' six months after leaving a 
malarious area One day after admission he noticed 
irritation, tearing and photophobia in his left eye There 
was no histor 3 of similar complaint or of injury His 
\isual acuity was 20/20 in the right e 3 'e and 20/20 in 
the left Three discrete, irregular, star-shaped areas of 
superficial ulcerations w ere present m the pupillary area 
of the left 63 e A blood smear Yielded Plasmodium 
vivax The patient was treated for two days with instil- 
lation of a 0 25 per cent solution of zmc sulfate and 
with mercury bichloride ointment 1 5 , 000 , with no 
improvement Sulfadiazine powder was then applied to 
the ulcer twice daily for thirteen days, w'lth complete 
healing of the cornea When the patient was discharged 
to full dut 3 , vision was 20/20 in each eye. There had 
been no recurrence of keratitis m two months 

Case- 3 — A 33 3 ear old vv'hite man was admitted to 
the hospital Ma 3 2o, 1943 with his third attack of acute 
malaria Within twenty-four hours of his admission he 
noticed increasing irritation, redness and tearing m his 
left eve There was no history' of a similar episode or 
of injury Visual acuity' was 20/20 in the right eye 
and 20/70 an the left Examination showed a small 
dendritic ulceration in the center of the pupillary area 
of tlie left ev e The blood smear 3 lelded Plasmodium 
vnax A cutaneous test with herpes simplex antigen 
gave strongh positive results The patient’s blood serum 
showed antibodies capable of protecting the chorio- 
allantoic egg membrane against approximateK 100000 
infectious units of known herpes simplex virus 
For twenty -four hours a 025 per cent solution of zmc 

f bichloride ointment 

I 3 000 employed, without alteration in the lesion 
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Sulfadiazine powder was then applied to the ulcer twice 
dailj for eight days, with complete corneal healing 
^^^hen the patient was discharged to duty there was a 
distinct central corneal scar, vision had improved to 
20/50 in this eje There was no recurrent ulceration, 
but the patient was seen two months later complaining 
of blurring and irritation, which were aggravated by 
exposure to glare and wind These complaints were 
such as to interfere with full duty in the field, and 
assignment to limited duty was recommended 
Case 4 — A 25 year old vhite man was referred to 
the ophthalmologic eye clinic on Feb 19, 1943, while 
under treatment for his third attack of malaria He 
complained of irritation, tearing and blurred vision in 
the right eye There was a history of three similar 
episodes prior to his induction into military service 
His visual acuity was 20/50 in the righf eye and 20/20 
in the left An arborescent superficial scar involved the 
central and the temporal portion of the right cornea 
There was a small irregular area of ulceration below 
the pupil The blood smear yielded Plasmodium vivax 
A.fter treatment with atropine and local heat for one 
week the cornea was healed On ilay 11, 1943 the 
patient suffered a fourth attack of malaria, three days 
later he complained again of irritation in the right eye 
Examination showed a classic dendritic ulceration below 
the pupil There w'ere, in addition, a number of discrete 
elevated staining points, w'hich consisted of small epi- 
thelial excrescences giving the appearance of filamentary 
keratitis 

On this occasion the eye w'as treated with sulfanil- 
amide pow'der twice daily for five days, w'lth only slight 
improvement Therapy w'as then changed to local appli- 
cations of sulfadiazine pow'der, and there was complete 
healing of the lesion m nine days With vision impaired 
to 20/50 in the right eye, the patient w'as recommended 
for assignment to limited duty 

Case 5 — A 22 year old white man w'as admitted to 
the hospital on Jan 14, 1943 complaining of redness, 
irritation and severe photophobia in the left eye The 
onset of the ocular complaint occurred tw'o w'eeks prior 
to his admission and follow'ed shortly an acute attack 
of malaria There w'as no history of injury The visual 
acuity W'as 20/20 m the right eye and 20/200 in the 
left There was an irregular band of dendritic ulcera- 
tion extending diagonally across the pupillary area 
The blood smear jielded Plasmodium vivax The patient 
show'ed no improvement when treated for tw'o weeks 
with atropine and local heat Strong solution of iodine 
U S P was applied on tw'O occasions without apparent 
benefit Sulfanilamide powder w'as used tw'ice daily for 
eight days with no improvement The eye w'as then 
treated with sulfadiazine powder, and there w'as com- 
plete healing of the ulcer in eight days During four 
months’ observation, this patient had two more acute 
attacks of malaria, despite intensive courses of malarial 
therapy With each attack of fever there was a reacti- 
vation of the keratitis On the first occasion discrete 
superficial punctate lesions appeared in prev'iouslj nor- 
mal areas of the cornea, while with the second malarial 
attack there was a marked dendritic extension from 
the original site of ulceration The vision in the affected 
eve remained 20/200, and the patient was recommended 
for assignment to limited dutj 

CvsE 6 — K 20 vear old white man was admitted to 
the hospital on :\farch 17, 1943 with his fourth attack 
oi malaria and a complaint of redness, burning and 
tearing m the left eve There was no history of a 
similar ocular complaint or of mjurv The patient’s 
vision was 20/20 in the right eve and 20/30 in the left 
Examination disclosed a superficial ulceration of den- 


dritic contour occupying the temporal inferior quadrant 
of the left eye The blood smear yielded Plasmodium 
vivax A cutaneous test with herpes simplex antigen 
gave strongly positive results The patient’s blood serum 
showed antibodies capable of protecting the chorio- 
allantoic egg membrane against approximately 100,000 
infectious units of known herpes simplex virus 

Instillations of 0 25 per cent zinc sulfate solution and 
mercury bichloride ointment 1 3,000 were used for two 
days without effect Sulfanilamide powder was applied 
to the ulcer twice daily for six days with no improve- 
ment The ulceration was then treated with strong 
iodine solution, with complete healing in six days There 
was no recurrence of corneal erosion, and vision had 
improved to 20/20 when the patient was discharged to 
full duty There had been no recurrence of keratitis 
after five months 

Case 7 — A 24 year old white man w as admitted to 
the hospital on Feb 26, 1943 with his first attack ot 
acute malaria Four days later he noticed irritation, 
tearing and photophobia in the right eye One year pre- 
viously he had had a similar ocular complaint, which 
was not associated with malarial fever His visual 
acuity was 20/30 in the right eye and 20/20 in the left 
Examination showed a superficial corneal ulceration oi 
dendritic pattern involving the inferior quadrant of the 
right ej’e Plasmodium vivax was present in the blood 
smear The ulcer was treated w'lth strong solution of 
iodine and healed in three days, only to recur after one 
week A second application of iodine to the recurrent 
ulceration was of no apparent benefit Sulfadiazine 
powder was then applied to the ulcer twice daily for 
ten days, but without improv'ement The lesion finally 
healed after tw o weeks’ further treatment with 0 25 per 
cent zinc sulfate solution and mercury bichloride oint- 
ment 1 3,000 Vision in the affected eye remained 
20/30 Despite having completed an intensive course of 
malarial therapy, the patient had a recurrent attack 
of acute malarial fev'er six weeks after admission 

Because of persisting irritation in the left eye aggra- 
V'ated by recurrent malaria, the patient was recom- 
mended for assignment to limited duty 

Case 8 — A 22 year old white man was admitted to 
the hospital March 31, 1943 with his fourth attack of 
malaria On the following day he noticed increasing 
irritation and tearing in the left eye There was no 
history of injury, and the patient had had no previous 
ocular disorder His visual acuity was 20/20 in the 
right eye and 20/20 in the left Examination disclosed 
a dendritic ulceration involving the inferior quadrant 
of the left cornea and extending to the border of the 
pupillary area A blood smear yielded Plasmodium 
v'lv'ax A cutaneous test w'lth herpes simplex antigen 
gave strongly positiv'e results, and the patient’s blood 
was found to contain antibodies capable of protecting 
the chorioallantoic membrane against 100,000 infectious 
units of known herpes simplex virus The eve was 
treated with strong solution of iodine, with healing o 
the ulcer in four days, but epithelial erosions recurred 
at the site of the original lesion To this secondary 
ulceration sulfadiazine powder w'as applied twice daily 
for three days without improvement Administration of 
the drug vv as discontinued, as the patient w'as trans 
fcrred for disciplinary action, and the exact date of 
healing was not k-nown Irritation subsided in about 
one week, and when the patient was examined one 
month later the cornea was completely healed Vision 
was 20/20 in each e>e, and the patient was performing 
full field duty without complaints There had been no 
recurrence of keratitis after fiv'e months 
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Case 9— An 18 year old youth was admitted 

to the hospital with his second attack of malaria on 
Aug 9 , 1943 Two days later he noticed increasing 
redness' and irritation of the left eye There was no 
history of injurj’’ or of previous ocular complaint His 
vision was 20/20 in the right eye and 20/30 in the left 
ENammation showed a superficial dendritic ulcer in the 
temporal inferior quadrant of the left cornea, encroach- 
ing on tlie pupillary area Plasmodium vivax w-as 
present in the blood smear A cutaneous test with 
herpes simplex antigen gave strongly positive results 
Serum from the patient showed antibodies capable of 
protecting the chorioallantoic membrane against 100,000 
infectious units of known herpes simplex virus Curet- 
tings from the ulcer w^ere transferred to a rabbit s 
cornea, where tjpical herpetic keratitis was apparent 
in forty-eight hours After the initial curettage the 
patient was given atropine and local heat, and the cornea 
was healed in six days Howeser, two days later a 
small circular ulcer appeared at the original site This 
ulcer was treated with sulfanilamide pow'der twice dailj' 
for se\en days without impro\ement Sulfadiazine pow’- 
der was given in like manner for nine days w'lth no 
benefit The residual ulcer was then treated wuth strong 
iodine solution and healed in three days, but superficial 
erosions again recurred Because of persistent irritation 
and failure of tlie coinea to heal permanently, the 
patient was eiacuated after two months’ treatment 
The vision in the affected eye was reduced to 20/70 

C^SE 10 — A 22 lear old white man w'as admitted to 
the hospital on Julj 29, 1943 with his sixth attack of 
malaria Five days later he noticed redness and irrita- 
tion in the left eje He ga\e a historj of a similar 
episode of inflammation in this e 3 e, w'hich was associated 
With his first attack of malaria, ten months prior to his 
admission to the hospital His visual acuitj w'as 20/20 
m the right e\e and 20/200 m the left Examination 
showed a band of dendritic ulceration extending from 
the upper limbus across the pupillary area, where it w'as 
continuous with a fascicle of rasculanzed superficial 
scar tissue running to the limbus below' A blood smear 
Melded Plasmodium vi\ax A cutaneous test w'lth 
herpes simplex antigen gave strongly positne results 
Serum from the patient show’ed antibodies capable of 
protecting ,the chorioallantoic membrane against 100,000 
infectious units of knowm herpes simplex virus After 
the initial curettage the cornea was treated w'lth sulfanil- 
amide powder twnce daily for ten days wnth no appreci- 
able improvement Curettings from the residual dendriti- 
form ulcer w'ere transferred to a rabbit’s cornea This 
resulted in establishment of typical herpetic keratitis 
A more extensive curettement w'as then effected and 
sulfanilamide emplojed as before, the cornea healing m 
' three days However, a small circular erosion appeared 
after five da} s, and this lesion failed to respond to the 
pow'dered sulfanilamide This secondary ulcer w'as 
finally curetted and healed in tw'o days, but again there 
was a recurrence of epithelial erosion Sulfadiazine 
powder was then emp!o\ed twuce daily for fourteen days, 
w ithout benefit After tu’o months’ treatment the 
patient w'as evacuated because of persisting irritation 
and impaired vision At the time of transfer the visual 
acuit} in the affected eve had improved to 20/50 

RESULTS OF TREATMEKT WITH 
SULE ADIAZIKE 

In 3 cases (cases 1, 2 and 3) there was prompt 
k improvement with the use of sulfadiazine powder 
alone, the ulceis healing completely m six to 
fomteen da>s In case 4, m which snlfanilannde 


had first been admmisteied without apparent 
effect, the ulcer healed with nine days of local 
treatment with sulfadiazine In case 5 sulfanil- 
amide powdei given for eight days was without 
effect, and tw'o applications of stiong iodine 
solution failed to result in complete healing 
This ulcei finally healed solidly after eight days' 
local therapy with sulfadiazine In case 7 a 
lecuuent ulceration was tieated with sulfadia- 
zine for ten days without impiovement The 
uicei in case S was treated wuth iodine and 
healed in three days, only to recur subsequently 
This secondary erosion w'as treated wuth sulfa- 
diazine for three days ivithout apparent benefit 
111 case 9 a lecunent ulcer failed to heal after 
nine dajs’ local theiapy with sulfadiazine, and 
m case 10 a similar lesion show'ed no improve- 
ment after fourteen da} s’ employment of the 
diug 

Thus in the 5 cases of ulcers of dendritic pat- 
tei n, sulfadiazine w as apparently helpful How- 
ever, there w as no appreciable benefit which could 
be attributed to sulfadiazine in 4 cases of lecur- 
lent corneal ulcerations of the metaherpetic type 

RESULTS OF TREATMENT WITH 
SULFANILAMIDE 

In cases 4, 5 and 6 the sulfanilamide powder 
W'as found to be of no benefit m treating fresh 
dendiitic ulcers In case 9 a recun ent ulcera- 
tion was treated for seven days wuthout appar- 
ent improvement In case 10 sulfanilamide w'as 
apparently of no value even when combined with 
curettage In this instance it was possible to 
demonstrate the presence of herpes simplex virus 
m the residual dendritic lesion after ten days’ 
treatment with the powdered drug 

HERPES SIMPLEX KERATITIS AS A FACTOR 
INCAPACITATING TROOPS FOR 
FULL DUTY 

Only m corneal infections does herpes simplex 
result 111 permanent scarring The number of 
patients requiimg assignment to limited duty 
because of impaired vision is notoriously high 
after attacks of dendritic keratitis, particularly 
w'hen early and energetic treatment is not avail- 
able There is also the pioblein of ulcei ation 
recun mg wuth subsequent attacks of malaria 
Even without active erosion of the epithelium, 
the eye often lemains irritable and sensitive to 
wind and glare for a long period 

In addition to the 13 patients w'lth dendritic 
keratitis considered in determining the incidence 
among new' patients coming to the clinic from 
malarial and nonmalarial groups, 7 patients with 
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active or recently healed superficial herpes sim- 
plex keratitis Avere transferred to this hospital 
from other areas There were also 2 patients 
with nonspecific deep keratitis that was probably 
of the same causation Of these 22 patients with 
dendritic keratitis, 15 could not be discharged 
to full duty and each of the 2 patients with deep 
keratitis of probable herpetic causation lequiied 
evacuation Table 2 show s the relatn^e incidence 
of herpetic keratitis as a factor in restricting 
disposition of patients to full dut} 


Table 2 — Relative Incidence of Hetpes Simplex 
Keratitis as Cause far Disposition to Limited Dut-^ 



Vo Cases 

Herpes simplex keratitis superficial 

15 

Deep keratitis, probablj herpetic 

2 

Sclerokeratitis 

1 

Interstitial keratitis, sjphiUtic 

A 

Trachoma 

1 

Inflammation of ins or choroid and retina 

12 

Ocular injuries 

12 


As may be seen, keratitis associated ivith 
herpes simplex necessitated more dispositions to 
limited serAice at this station during this period 
than any other single inflammatory lesion of 
the eye and also more tharl did oculai injuries 

LABORATORY TESTS 

Tiansfeience of the Infection to the Cornea of Rabbits 
— From a cornea of each of 2 patients with dendritic 
keratitis occurring in conjunction with acute malaria the 
Mrus of herpes simplex was isolated (cases 9 and 10) 
B\ the method described by Grutcr.^A scrapings were 
transferred directly to a cornea of a rabbit In each 
instance tjpical herpebc keratitis was produced, and it 
was possible to transfer the infection to a cornea of a 
second rabbit 

Unfiltered exudate from the conjunctival cul-de-sac 
of the rabbit Avas then inoculated onto the chorio- 
allantoic membrane of a 12 day chick embryo, according 
to the technic of Burnet -® The lesions produced were 
identical with those caused bv a known strain (HFE) 
of herpes simplex Anrus 

To proAC conclusiAely that the keratitis in the rabbits 
Avas due to herpes simplex virus, neutralization tests 
Avere earned out on successive samples of each animal 
serum The first sample of blood Avas withdrawn at 
the time of the initial corneal infection After inactiva- 
tion at 56 C for thirty minutes the serum was preserved 
at 4 C A second specimen \a as taken after three weeks 
and Avas similarfi treated Simultaneous neutralization 
tests A\ere then carried out according to the following 
technic 

A suspension of a known strain (HFE) of herpes 
simplex virus was used, containing approximate^ 100,- 
000 infectious units as shown by a previous titration 
This was added to an equal volume of the affected rab- 
bit’s serum, and 0 05 cc of the mixture w as then in- 
oculated onto the chorioallantoic membrane of a 12 dav 


26 Burnet F The Use of the De\ eloping Egg in 
Virus Research, Medical Research Council, Special 
Report Senes, no 220, London, His ^fajestv’s Sta- 
tioncrj Office 1936 


chick embryo After three days’ incubation the eggs 
were examined Serum from the first specimen taken 
at the time of the initial infection had failed to neutralize 
the virus These membranes showed characteritic semi- 
confluent herpetic lesions, and in most instances the 
embrjos were dead However, the serum obtained three 
weeks after the initial infection completel> neutralized 
the suspension of known herpes virus inasmuch as all 
embryos were living and there were no lesions due to 
the virus on the chorioallantoic membranes It W'as 
therefore concluded that the causative agent which was 
isolated from the human cornea and was transferred tc 
the rabbit’s cornea and then to the chorioallantoic mem 
brane of a 12 day chick embr>o was herpes simples 
virus 

Similar neutralization tests W'ere carried out on the 
serums of 10 patients with active or recently healed 
dendritic keratitis In each patient’s serum antibodies 
were present which were capable of protecting the 
chorioallantoic membrane against about 100,000 infec 
tious units of a suspension of known herpes simplex 
A irus 

CLTANEOUS TEST FOR HERPES SIMPLEX 
INFECTIOK 

Naglei has described a specific cutaneous 
1 eaction present in persons infected with the virus 
of herpes simplex He found a close correlatior 
between positive cutaneous responses and pres- 
ence of serum antibodies It has been generaib 
assumed that demonstration of serum antibodie; 
IS conclusive proof of past or present herpetic 
infection Gallardo has demonstrated, how- 
ever, that absence of serum antibodies can occui 
during the first eighteen days of a keratitis which 
constitutes the primary lesion due to herpes 
simplex 

The herpes simplex antigen used in the cu- 
taneous test consisted of heat-killed virus pre- 
pared from chorioallantoic membrane infected 
with the HFE strain of herpes simplex The 
control was prepared from normal chorioallantois 
m a similar manner An intradeimal injection 
of 0 10 cc AA^as given, as in tuberculin tests, and 
readings were made after twenty-four hours 

The skin of 13 patients with active or lecenth 
healed herpetic keratitis was tested and in everv 
instance found to give a strongly positive re- 
sponse to the antigen Each of these patients 
had prewousl}'^ been shown by neutralization 
tests to have herpes simplex antibodies in the 
serum Burnet and his associates -® have re- 

27 Xao-ler, F P O A Specific Skin Reaction ir 
Persons Infected with the Virus of Herpes Simplex tc 
be published 

28 Gallardo, E G Primary Herpes Simplex Kera- 
titis Clinical and Experimental Studv, Arch Ophth 
30 217 (Aug ) 1943 

29 (a) Burnet, F kl , and Williams, S W Herpe' 

Simplex New Point of View, U J Australia 1 637 
1939 (i>) Burnet, F M , and Lush, D Herpes Sim- 

plex Studies on Antibodv Content of Human Sera, 
Lancet 629, 1939 
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ported antibodies foi herpes simplex \iuis piesent 
in as high as 90 per cent of adults Using the 
cutaneous test, Nagler found 80 pei cent posi- 
tive reactions among the older age groups As 
a check on the incidence of positive cutaneous 
reactions m this hospital, the skin of 148 patients 
was tested as a sample Of this total. 64 had 
had malaiia and 84 gave no histoiy of the dis- 
ease The incidence of positive cutaneous reac- 
tions was 78 1 per cent in the malaiial gioup 
and 80 9 pei cent in the nonmalarial group The 
significance of a positive cutaneous reaction as 
an aid in the diagnosis of atypical keratitis m 
adults IS theiefore negligible, but a negative cu- 
taneous leaction might prove valuable m ruling 
out herpetic infection of appreciable duration 
Nagler,"" however, in testing infants and young 
children found that the incidence of positive cu- 
taneous reactions is less than 20 per cent in the 
first foul years of life Bui net and Lush ha\e 
made this same observation on the basis of de- 
terminations of serum antibody, using the chorio- 
allantois The age distiibution is likewise in 
accord with the following figures, quoted b) 
Weyer,®° for positive findings as to the presence 
of serum antibody 0 5 )ears, 14 per cent, 5-10 
y ears, 38 per cent As Gundersen has pointed 
out, It IS this period, the first five }ears of life, 
that also has the highest incidence of dendiitic 
keratitis He fuither states that in young chil- 
dren heipetic keiatitis is fiequentU mistaken for 
iiiteistitial keratitis or phlyctenulosis In such 
cases an easily repeated cutaneous test could 
prove of value, particular!)’' when detailed exam- 
ination is difficult and extensive laboiatory facili- 
ties are not available 

SUMMARY AXD COXCLUSIOXS 

There appears to be an inci eased incidence of 
^ keratitis associated with herpes simplex in a 
population heavily infected u ith malaria Among 
new patients at the ophthalmologic clinic studied 
during an eighteen month peiiod, there have been 
more than six times as many from a malarial 
division as from a comparable group that had 
not been exposed to malaria However, less 
than 0 2 pei cent of patients with acute malaria 
admitted to the general medical service of this 
hospital ever had this type of herpetic keratitis 
Hence the likelihood of precipitating a dendritic 

R Herpes Antniral Substances 

IS nbution in Various Age Groups and Apparent Ab- 
sence m Induiduals Susceptible to Poliom\elitis, Proc 
boc Exper Biol S. Med 30 309, 1932 


ulcer in the individual patient with therapeutic 
malaiia nould seem veiy small 

Eaily diagnosis and intensive treatment of the 
malarial fever are essential in the management of 
herpetic keiatitis occurring in patients with ma- 
laria Recuiient attacks of malaria are often 
associated with a reactivation or an extension 
of the coineal ulceration 

Thiough impaiiment of vision and piolonged 
irritation of the eye herpes simplex keiatitis has 
necessitated more disposition to limited duty of 
patients at this station than any other single 
e)e condition 

Sulfadiazine powder applied locally to 5 den- 
diitic ulceis seemed to promote rapid healing 
in each instance In 4 cases of atypical recur- 
lent herpetic ulceis sulfadiazine was of no de- 
monstiable benefit These results suggest that 
sulfadiazine may prove a satisfactory adjunct to 
the accepted treatment of dendritic keratitis with 
strong solution of iodine U S P 

Local applications of sulfanilamide were of 
no apparent value In 3 patients with ulcers 
of dendritic pattern and m 1 patient with recur- 
rent ulceration no improvement resulted The 
herpes simplex virus was isolated from 1 den- 
dritic ulcei after ten days’ treatment with the 
drug 

From the cornea of each of 2 patients with 
recuiient malaiial attacks and dendritic keiatitis 
the causative agent was transferred to a rabbit’s 
cornea and thence to the chorioallantoic mem- 
brane of a chick embryo, where characteristic 
lesions of herpes simplex virus were produced 
The identity of the virus was confirmed by neu- 
tiahzation tests 

When the skin was tested for sensitivity to 
heipes simplex antigen positive responses were 
obtained in about 80 per cent of a sample of 
hospitalized adult patients, and there was no ap- 
preciable difference in incidence between malarial 
and nonmalarial patients 

Thirteen patients with heipes simplex keia- 
titis uere shown by neutralization tests to have 
serum antibodies against a known strain of herpes 
simplex virus Each of these patients gave a 
strongly positive cutaneous reaction to the herpes 
simplex antigen 

The possible value of such a cutaneous test 
m certain atypical cases of herpetic keratitis has 
been indicated 

We received advice regarding this work from Dr 
F III Burnet Dr Burnet also made available the 
laboratori' facilities of the Walter and Eliza Hall Insti- 
tute of Research in Pathology and Medicine, Melboyrne, 
Australia 
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Toxoplasmosis is a leceiitly lecognized infec- 
tious disease m human beings Four principal 
types have been reported ( 1 ) a granulomatous 

encephalitis, usually of congenital origin and 
occurring in fetal or eaily infantile life, (2) an 
acquired acute encephalitis occuinng in children, 
(3) an acquired acute disease resembling Rockj 
Mountain spotted fevei occuinng m adults (4) 
a latent subchnical form occuinng m adults 
Sabin, in 1943,^ outlined the status of Toxo- 
plasma, vhich was isolated by Nicolle and 
Manceaux from the gondi Noith African lodent 
m 1908^ and by Splendore fiom the lahbit m 
Brazil m the same year The parasite has been 
classified as a piotozoon of the genus Tox- 
oplasma It has a vide geogiaphic distribution 
and occuis m many species of animals, both wild 
and domestic Sabin and Ohtsky m 1937 ® found 
the paiasite m guinea pigs and weie able to tians- 
mit It through several animal passages The moi- 
phologic characteiistics of Toxoplasma have nov 
been v ell established by Pen in and the fea- 
tuies of the expeiimental disease have been 
studied adequately by Levaditi ® Sabin *' and 

From the Children’s Hospital and the Department of 
Ophthalmologj , Wa 3 me Unuersitj College of Iiledicme 

Read at the Eightieth Annual Iileeting of the Amer- 
ican Ophthalmological Society, Hot Springs, Va , Mai 
30, 1944 
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Wolf, Covven and Paige " Little is known about 
the life cycle of Toxoplasma, the natural mode 
of transmission and the epidemiology of human 
toxoplasmosis 

In infants the central nervous system is 
especially susceptible to toxoplasmic infection j 
The pi incipal clinical findings are internal hydro- 
cephalus or microcephaly, roentgenographic e\i- 
dence of focal cerebial calcifications and bilateral 
chonoietinitis, which attacks paiticulaity the 
area centralis Con\ ulsions ai e commonly noted 
The spinal fluid m the actn e stage of the disease 
shows an inciease m piotem content pleocytosis 
and xanthochromia Additional diagnostic eii- 
dence may be obtained by demonstiation of neu- 
tralizing antibodies against Toxoplasma m the 
sei um of the patient The technic w'as developed 
by Sabin ® and consists in mixing vaiying dilu- 
tions of the patient’s serum w ith a suspension of 
mouse brain containing the paiasites and inject- 
ing the mixture intracutaneouslv into labbits 
The local leaction is compared with that pioduced 
by a similar mixture containing contiol serum 
fiom a normal person The test is difficult to 
pel form and even moie difficult to mteipret, but 
in tiained hands it has given reliable lesults In 
some cases it has been possible to tiansmit the 
disease to animals by inoculation of spinal fluid 
oi tissues mtiaceiebially oi mtrapentoneally 
The pathologic lesion in the central neivous sjs- 
tem consists of neciosis follow'ed b) calcification 
and b) a tendenc} to form granulomas Miliari' j 
granulomas with epithelioid cells, focal menin- 
veal and ceiebial inflammatorj" aieas with 

o 


7 Wolf, A , Cowen, D, and Paige, B H (a) 
Human Toxoplasmosis Occurrence in Infants as an 
Encephalomjehtis, Verification by Transmission to 
Animals, Science 89 226-277 (Alarch 10) 1939, (b) 
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Am J Path 15 657-694 (Nov) 1939 

8 (o) Sabin, A B , and Ruchman, I Character- 
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Soc Exper Biol K Aled 51 1-6 (Oct) 1942 (b) 
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lymphocytes, plasma cells, glial cells, laige mono- 
niicleai cells, histiocytes, eosinophils and some 
capillary hypertrophy and congloineiate foci of 
necrosis, ranging from micioscopic dimensions to 
several centimeters in size, aie scatteied through 
the hemispheie and into the white inattei , can- 
ties may be formed, paiasites, intiacelkilai and 


which aie often seen in the basal ganglions In- 
ternal h) drocephalus and laige aieas of coitical 
atrophy aie commonly noted Steiner and 
Kaump,^° in a lecent lepoit on the pathologic 
changes in an infant, expiessed the opinion 
that the lesions aie pathognomonic ^The ociilai 
changes have been studied b} Koch, Wolf, 



Fig 1 (from Sabin — A, toxoplasmas in tissue after fixation in a dilute concentration of solution of 
formaldehjde U S P Hematoxylin and eosin stain, X 1,400 B, intracellular aggregate of toxoplasma, X 1,000 
C, pseudocjst, X 1,000 


flee, may be seen m affected oi clear areas 
Calcium forms eaily and is characteiistically 
piesent m older lesions ® This substance appears 
on 1 oentgenographic tfilms as a few to many 
small rounded aieas oi curved lines, the lattei of 

9 D\ke. C G , Wolf, A , Cowen, D , Paige, B H, 
y^and Coffej, J Toxoplasmic Enceplialomjelitis VIII 
Significance of Roentgcnograplnc Findings in the Diag- 
nosis of Infantile or Congenital Toxoplasmosis, Am J 
Roentgenol 47-830-841 (June) 1942 


Cowen and Paige Adequate studies of the 
eres m older patients veie not found in the 
liteiature 


10 Steinei, G, and Kaump, D H Infantile Toxo- 
plasmic Encephalitis, J Neuropath & Exper Neurol 
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11 Koch, F L P , Wolf, A , Cowen, D, and Paige, 
B H Toxoplasmic Encephalomjelitis Significance 
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Congenital Toxoplasmosis, Arch Ophth 29.1-25 (Jan) 
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SUMMARY OF CA.SE HISTORIES 

Case 1 — Histoiy — H , a Negro pieniatuie infant and 
one of identical twins, was born on Sept 5, 1943 and 
admitted to Children’s Hospital half an hour after birth 

The mother had been in good health during pregnancj 
but during the last three months had complained of 
anorexia, attacks of dizziness and blurring of iision 
Her blood pressure w^as said to have been normal The 
expected date of confinement W'as October 17 There 
was no known cause for the premature onset of labor 
The mother had not been aw'are that she was carrjung 
twins She had thought that the fetus had been un- 
usually quiet during the last few^ months She had tw'o 
older children, aged 4 and 2 3 ears, both of whom were 
in good health 

The father w'as likewise healthy The family had 
come to Detroit in 1940 fiom the state of Mississippi 
The father w'as a municipal emplo3ee, whose w'ork con- 
sisted of collecting refuse In the performance of his 
duties he had to handle dead rats, as well as to catch 
Ine ones The famib’’ lived in a five room framework 
house in the Negro section of Detroit They kept no 
pet animals, and the mother recalled no intimate contact 
w ith animals at any time How^ever, the house had been 
infested by mice at ^arlous times 

The patient w'as born by frank breech delivery fi^e 
minutes after the other twnn He w'as extracted with 
difficult} and had to be stimulated in order to breathe 
and cri' properly Nevertheless, he had satisfactorv 
color when he w'as admitted to the hospital 

EvamimUon — Physical examination revealed a well 
dei eloped but somewhat inactne premature infant, 
weighing 3 pounds and 11 ounces (1,619 Gm ) The 
skin was coiered with orange 3'ernix caseosa The 
cranial sutures w'ere widely separated, but the fontanels 
did not appear to be under abnormal tension The 
remainder of the findings w'ere noncontributory The 
laboratory data obtained on the child’s admission to 
ihe hospital were likewise not unusual The Kline 
test gave negative results 

Roentgenograms revealed slight enlargement of the 
heart and adequate aeration of the lungs In the long 
bones, multiple trans\erse bands of increased density 
were noted near the metaph3ses The skull was not 
examined 

Com sc — The patient recened the usual caie for 
premature infants On the third day icterus of the 
skin and scleras was noted There w^as also a transient 
fine punctate rash oier the entire bod\ The icterus 
persisted, and abdominal distention developed The 
stools became cla}”^ colored The temperature was un- 
stable at first often subnormal and later febrile There 
w ere repeated attacks of c} anosis During one of 
these attacks the child died, at the age of 1 month 

Pathologic Study — A complete autops}"- w'as per- 
lormed twehe hours after death The pertinent gross 
somatic changes of significance were generalized icterus 
and enlargement of the In er and spleen The brain 
presented a striking appearance, with numerous bright 
^ellow lesions of \ar3ing size on the surface of the 
hemispheres There was a se\ere degree of internal 
In drocepbalus On the cut surface numerous caMties 
were noted These w'ere filled with grittv or friable 

12 A lull report on these 2 cases will be given in 
a separate article, which is now being prepared bi one 
of us 


3ellow or w'hite material, had irregular contours and | 
often measuied several centimeters in diameter Sim , 
liar yellowish material was present in the lining of the 
lateral ventricles 

Microscopically the cerebral lesions consisted of 
large areas of necrosis and calcification, which were 
often surrounded by granulation tissues composed of 
fibroblasts, histiocytes, giant cells, plasma ceils and rare 
eosinophils There w'ere large, bandlike areas of cal 
cification in the w'alls of the ventricles The ependymal 
lining W'as largel}' destroyed and covered by glial pro 
Iterations The vessels were surrounded by collars 
of inflammatory cells, in many areas, notably in the 
brain stem and the spinal cord, miliary granulomas 
were seen These consisted of inflammatory cells, 
mainly mononuclear cells and glial elements Parasites 1 
with the characteristic appearance of toxoplasmas were | 
present in round, cysthke aggregates in apparently , 
normal tissue but w'ere seldom noted in areas of severe i 
inflammatory reaction, necrosis or calcification £ 

The liver was the seat of diffuse, severe degeneratne ' 
changes There w'as fairly extensive extramedullary j 
hemopoiesis m the liver, spleen and other organs No 
parasites were found outside the brain, spinal cord and 
retina 

The right eye w'as removed and fixed entire in Zen- 
ker’s solution , no gross abnormality' w'as noted The 
size W'as smaller than is normal for a full term baby The 
corneal curve was less differentiated, more like that 
of an eye in a 7 month fetus The sclera was a good 

deal thinner than the cornea, but episclera could be 

well distinguished The angle of tlie anterior chamber 
was shallow, the mesoderm in the angle was not en- 
tirely' atrophic (as it should be by the eighth month), 
and the remnants W'ere abnormally cellular Schlemm’s 
canal was situated deep in the angle (fetal) The 
scleral spur, also, w'as behind the angle, as it should 

be into the seventh month Red cells were in the 

anterior chamber The major circle of the ins lay 
well behind the angle (In an adult it is only slightly 
behind or on a level w'lth it ) The sphincteric portion 
of the musculature of the ins was well developed 
(fourth month) The pupillary area showed a per- 
sistent vascular blood-contaimng fetal membrane and 
partly inflammatory remnants, some of which were 
attached to the capsule of the lens, as seen in fetal 
iritis The stroma of the ms was loose, edematous 
and negroid Increased pigment w'as noted in the an- 
terior portion of the stroma, due to migration from 
a deep layer The two pigment layers of the retina , 
were edematous The ciliary body was loose edema- \ 
tous and W'ell developed w'lth meridional muscle fibers, 
unlike the not clearly differentiated circular fibers (as 
should be the case in the seventh month) The ciliary 
processes were well developed, were loose and open 
and show'ed dissociation of pigment, plasma cell infil- 
tration and a few nucleated erythrocytes On the sur- 
face of the processes were noted a few plasma cells 
and monocytes, considerable tertiary vitreous and con- 
densation of the faisccau tsthijiique and clumps of pig- 
ment The pars plana w'as well developed, and the 
ora serrata w'as well behind the ciliary body The 
conjunctiva near the limbus showed a few small foci 
of pernascular lymphoevtes The extraocular muscles 
at their attachment to the globe showed a few thin foci ^ 
of lymphocytes and plasma cells The lens, which was 
round, show'ed the epithelium of the anterior and pos- 
terior surfaces to be w’ell developed No retrolental 


Cornea 


‘Oscular 


membrane, 
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vessels ^ve^e seen The vitreous was coarsely fibrillar 
and contained a few cells — mostly large mononuclears 
The choroid was well differentiated but more cellular 
than that of an adult It showed extensive involve- 
ment, with rather sharply bordered destructive granu- 
lomatous lesions accompanying the retinal foci Edema 
w'as severe and dissociation of structure, migration of pig- 
ment and extensive venous congestion (vessels contained 
nucleated red cells) were present, capillary hyperplasia 
and ^ascular proliferation w^ere not significant The 
retina w'as for the most part artefactitiouslv separated but 
show'ed areas of subretinal hemorrhage The granular 
layers were well developed, and the outer show'ed few 
o\al nuclei Cones and rods w'ere partly destroyed in 
areas and associated wnth hemorihage and appeared ill 
formed (partly due to fixation and processing) The 
granular lajers were not so compact as in the adult 
state The ganglion cell layer w'as poorly represented 
The pigment layer of the retina w'as of a hea'vy negioid 
Upe Muller’s fibers w’ere greatly exaggerated and 
hvperplastic in the inner laj'eis, w'hicli W'ere not fully 
differentiated and show'ed new connective tissue The 
nerve fiber layer w’as loose, wide and disarranged \ 
few plasma cells, Ijnnphocjtes and mononuclear cells 
had infiltrated, and histiocjtes, storing pigment and 
debris, w'ere noted An occasional cystlike aggregate 
of toxoplasmas W'as seen in the inner nuclear layer, 
and not in the severe destructive granulomatous areas 
in the retina One cluster w'as obser\ed at the le\el 
of the nerve fiber layer Inflammatory foci were mostlj 
retinal and gave the impression that this layer w'as 
the point of origin The macular area was occupied 
b^ a large, swollen necrotizing lesion Plasma cells 
w'ere noted in moderate abundance, as well as a few 
Ijmphocytes The necrotizing retinal lesion showed 
disintegrating cells, some of w'hich had been flung into 
the vitreous — dissociation and migration of pigment 
were pronounced as one proceeded inwaid Hemor- 
rhage W'as noted on the surface of the retina No 
parasites w'ere seen in the neciotizing lesion 

The optic nerve in longitudinal section showed pei- 
sistence of the hyaloid artery, extending partly into 
the vitreous The lamina cribrosa w'as less compact 
than in the adult eye and proceeded straight across 
the scleral opening Edema bordered the central vessel 
meniscus, and the nerve head w'as likewise edematous , 
no foci W'ere noted in the optic nerve substance The 
leptomeninges showed foci of lymphocyte infiltration 
A physiologic cup was not present The vaginal space 
was open 

In general except in the area centralis the cells and 
tissue layers of the retina of a 7 month old human fetus 
are arranged like those of the retina of an adult This 
was true in the case presented The impression w'as 
that the inflammatory process w'as unusually severe 
selective and discrete and had not had time for repair 
The pigment had not collected in depots, and no fixed 
scar had evolved No calcium was noted in the retina 
or the choroid 

Case 2 — L H, the identical twin of the preceding 
patient, was likewise born by frank breech deliverv 
but was in good condition immediatelj on birth and 
was the larger of the twins 

On admission to the hospital he weighed 5 pounds 
and 8 ounces (2,494 8 Gm ) He was somewhat inac- 
tive but responded well to external stimuli There 
was a mild degree of separation of the cranial sutures 
Otherwise the patient appeared to be a normal prema- 


ture infant The laboratory data on admission were 
noncontributory 

Com sc — Like his brother, the patient became icteric 
at the age of 3 days For two weeks he had a puru- 
lent discharge from the umbilicus He received sulfa- 
diazine by mouth Although listless, the child ate fairly 
well There were episodes of cyanosis and dyspnea 
The temperature at times was elevated Abdominal 
distention was noted, and the icterus persisted Never- 
theless, the child gamed weight and was discharged on 
September 30, at the age of 25 days 

He returned one week later, October 6, because of 
diarrhea and symptoms of a cold From this time on 
he was under almost continuous observation, either in 
the ward or in the outpatient depaitment A thorough 
investigation was made at the time of his first read- 
mission to the hospital because by this time the autopsy 
on the twin brother had revealed toxoplasmosis 

Examimtion — The following pertinent data were ob- 
tained The child w'as still jaundiced The abdomen 
was distended, the stools were clay colored, and the 
urine contained bile The hemoglobin content of the 
blood was 15 Gm per hundred cubic centimeters The 
w'hite blood cell count was 8,800 The spinal fluid 
was xanthochromic and contained 500 red cells and 20 
white cells per cubic millimeter The protein content 
was greatly increased Neurologic symptoms were ab- 
sent, and no abnormal physical characteristics were 
observed in this respect Roentgenograms of the skull 
rev'caled multiple small areas of intracerebral calcifi- 
cation Later, a mild degree of internal hydrocephalus 
was demonstrated encephalographicallv 

The first ophthalmologic examination (Dr H L 
Begle) revealed uveokeratitis The corneas were some- 
what hazy, and the fundi were at first not clearly visual- 
ized A few days later the fundi appeared diffusely gray 
The optic disks were indistinct Localized lesions were 
not recognized at this time, owing to cloudy media, 
nystagmus and difficulty of examination 

Fill the) Coil) sc — The patient remained jaundiced un- 
til the fifth month During most of this time the abdomi- 
nal distention persisted The liver and the spleen became 
palpable for a time There were several episodes of 
intercurrent infections accompanied by respiratory 
sy'mptoms, and on one occasion abscesses developed on 
both legs One of these required surgical drainage, 
and hemolvtic streptococci were cultured from the pus 
In spite of these setbacks, the patient gained w'eigbt 
and kept pace with the majority of premature infants 
so far as physical development was concerned Men- 
tally he appeared slightly retarded when last seen, at 
the age of 7 months At this time there was a sug- 
gestion of a tonic neck reflex and the right knee jerk 
was hyperactive The spinal fluid was examined on 
sev'eral occasions and did not become normal until the 
patient was 4j4 months old 

Through the permission of Dr Joseph Heidelman, 
of the Wilmer Ophthalmological Institute, Johns Hop- 
kins Hospital, the serum of each of the patients and 
of the mother was tested for neutralizing antibodies 
against the toxoplasma The method used was essen- 
tially that described by Sabin The serum of the dead 
twin was obtained at autopsy and was not processed 
until several days afterward The results in this case 
were doubtful The serums of both the living twin 
and the mother, which were processed by immediate 
freezing at — 40 F and desiccated in a vacuum, con- 
tained neutralizing antibodies against the toxoplasma 
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Ophihalmologtc Examniafion — Ocular Findings at 
Eight Weeks (Dr Begle) The pupils reacted to 
light, Msion was questionable, no fixation on objects 
was noted, the corneas weie still hary, threadlike 
extensions of the pupillary borders passed mto the 
T upper and the lower quadrant The disks wei'e sharp 
now, there were a few circumscribed lesions m the 
right macular area, the left pupil was undilatcd 

5 months one of us noted that the ejcs w'erc 
smaller than normal and showed irregular nystagmus 
and dissociation in morement, which was not limited 
The left e\e usually appeared to converge to about 30 
degrees The cornea of the right eje show'cd diffuse 


cvudative letinal lesion A similar, much smaller, 
lesion was noted in the mesial half of the retina about 
halfway betw'een the neive head and the periphery 
The borders w’ere round and showed areas resembling 
hemorrhage , the exudative process and the loss of 
transparency obscured the retinal vessels 
The left eye showmd decided persistence of the fetal 
vessels around the entire circumference and a smaller, 
more irregular pupil (m spite of instillation of ho- 
matropine drops) It w^as even more difficult to make 
out the details m the left fundus, but a similar retinal 
lesion, resembling exudative chorioretinitis ovei a lim- 
ited area, was noted m the temporal half 



Fig 4 —Details of the optic nerve head H A , hyaloid artery , R, retina , N, optic nerve 


loss of normal transparency The anterior chamber 
'vas shallow The pupd reacted to Ught sluggishly 
The patient wms attracted toward bright light The 
Pi'pil dilated partially and unevenly under the influence 
of homatropine, ownng to partial persistence of the 
Pupillarj'^ membrane (especially m the dow'P and m 
quadrant) and associate posterior synechia Many ves- 
sels originated at the border of the pupil The media 
showed some loss of transparency of the cofuoa, and 
ihe lens was apparently clear except where the anterior 
capsule was disturbed bv the pull of the synechia The 
'itreous showed diffuse haziness The optic nerve head 
appeared congested and somew'hat edematous, and the 
fine details were difficult to see Central vessels were 
noted on the nerve head On the temporal sidOi includ- 
ing more than the macula and running over to the 
nerve, w-as a slightly ele\ated, whitish to n ory -colored 


The use of general anesthesia to permit easier exam- 
ination was not thought advisable or permWted, but 
the use of local anesthesia, a speculum and fixation 
wuth a lock forceps proved fairly satisfactory Intra- 
ocular pressures were estimated, by digital means to 
be low' normal 

In general, the impression of these early lesions w'as 
as follows They were severe, large, exudative, ele- 
vated and ivory white, with fairly sharp and partly 
hemorrhagic borders, associated with a good red reflex 
coming through the adjacent transparent retina and 
with the vitreous affected only minimally 

Successive examinations of the fundi of the surviving 
twin have shown that a slow' recession of the retinal 
process is m progress 

The characteristics of the early retinal changes as 
illustrated m this case, were multiple bilateral large, 
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whitish, exudative, ele\ated macular lesions, which w'ere 
fairly sharplj bordered, sometimes wuth hemorrhage, 
and were seen through an only moderatelj disturbed 
vitreous 

OCULAR LESIONS IN CONGENITAL TOXOPLASMOSIS 

Janku^® reported as parasitic cysts (Sporo- 
zoa) lesions in the retina of a h} drocephalic in- 
fant associated with macular coloboina, and m 
the left eye with microphthalmos Levaditi ® 
classified Janku s parasite as the toxoplasma, 
and also that m a case reported by Torres 


From these reports and our cases, it is evident 
that this disease in infants is commonly associ- 
ated with microphthalmos m one oi both eyes 
The incidence is so high that it is reasonable to 
assume that the microphthalmos is mflammatorv 
m origin A small eye may result from uveitis, 
whether principally anterior or posterior The 
persistent \essels seen m the pupillary aieas 
were embiyomc and weie associated with in- 
flammatory adhesions of the ins to the lens , thev 
represented a fetal vascular persistence plus a 
fetal iiitis In nearly all of the reported cases 



Fig 5 — Details of the border of the chorioretinal lesion R, retina, C, choroid, 5", sclera 
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Vail and co-tvorkers studied older children and 
adults and related ocular lesions to positive reac- 
tions to neutralizing antibodies against the toxo- 
plasma 

Koch, Wolf, Cow'en and Paige re\ lewed 
pre^ lously reported cases and presented interest- 
ing data concerning examinations of the fundus 
and histologic features of ocular lesions in the 
posterior segment 

13 Janku, J Pathogenesis and Pathological Anat- 
omj of Coloboma of tlie ^facula Lutea in an Eje of 
Normal Dimensions and in a Microphtlialrmc Eae in 
the Retina, Casop lek cesk 62 1021, 1052, 1081, 1111 
and 1138,-1923 


squint, irregular and searching nystagmus, slug- 
gish reaction of the ins to light, pupillary mem- 
brane or vessels and low visual acuity weie 
noted 

The chorioretinitis is usually bilateral in toxo- 
plasmosis It begins in slightly elevated areas 
shoiving in the retina loss of transparency, and 
soon is converted into an obvious exudative 
lesion, which is yellowish white, gray or darker 
red (dependent on age, hemorrhage and pig- 
ment) and fairly sharply bordeied, with rounded 
contours The multiple severe chorioretinal 
lesions are discrete, and the unaffected aieas be- 
tween as well as the vitreous are relativel} 
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clear This is consistent AMtli the histologic ob- 
servations, in which the lesions were seen to be 
lather sharply circumscribed The size of the m- 
\olved chorioretinal areas vanes from small 
miliary to large exudative foci Hemorrhage 
in the vitreous is not characteiistic although 
opacities of the vitreous uere leported in 1 case 
Severe optic neuritis is not the i ule Pigmented 
borders in the old lesions and over-sclera atrophy 
aie common The old lesions lesemble colo- 
bomas and macular dysplasia The term colo- 
boma may properly include such inflammatory 
mutilations, although the term is usually applied 
to noninflammatoi^'- lesions 

The age of the lesion in the fundus may be 
estimated by the piesence or absence of blood 
\essels and their relation to the lesion Accoi fl- 
ing to Mann,^"* the choioiditis of fetal life cannot 
have begun before the fifth month if the retinal 
vessels and some layers of the retina are over the 
patch of destruction In cases in which the over- 
lying retina is destroyed, together vith the ves- 
sels m It, which stop abruptly at the edge of the 
patch, the condition may possibly have aiisen 
during the fifth or sixth month If the retina 
becomes involved in a destructive inflammation 
of the choroid befoie the disappeaiance of the 
1 asa hyaloidea propria in the viti eous, it is pos- 
sible that the lesion may have occuri ed by or be- 
fore the third month A third sporadic type 
may arise late in fetal life, during the eighth oi 
ninth month, which resembles the choroiditis in 
the adult and is heavily pigmented 

In our cases, if the inflammation had begun 
during the first thiee months of life there would 
have been a major abnormality or monstrosity 
of the eye If the process had been severe 
before the fifth month the retinal vessels would 
not have been present, the letina would have been 
less differentiated and the sclera would have been 
thinned and bulging or cystic 

In case 1 the patient was an 8 month prema- 
ture infant and the tissue was studied one month 
after birth (conception age, 9 months) The 
anterior and posterior segments show'ed largely 
the characteristic development of an eye of a 
7 month fetus and paitl) the development of 
an 8 month fetus Tlie maculai areas of the 
letina normally are late m differentiation (after 
the eighth month) The usual involvement 'of 
this part of the retina in infants may be related 
to the affinit) of the parasite for young nerve 

14 Mann, I De\ elopmental Abnormalities of the 
E\e Kew York, Cambridge TJni\ersit\ Press, 1937. 
P 181 - . . 


tissue No adult ocular lesions have been re- 
ported m the acquiied form of the disease 

The process in our cases probably originated 
not later than the seventh month of gestation 
The infection apparently retarded, and in some 
parts of the eje stopped, normal differentiation, 
as well as produced focal lesions 

While ophthalmoscopic examination may be 
difficult, ownng to the small size of the ejes, 
the nystagmus and the poorly dilated pupils, the 
differential diagnosis of eaity lesions is otherwuse 
relatively easy The appearance of the bilateral 
letinal foci and related ocular signs and the gen- 
et al phjsical findings are usually convincing 
The quiescent old lesions require differentiation 
fiom healed fetal and acquired chorioretinitis of 
various causes Demonstration of neutralizing 
antibodies against the toxoplasma m the blood of 
a child and his patents, general physical and 
psychologic studies and examination of the spinal 
fluid aid in diagnosis The extension of such 
studies to both normal persons and patients wnth 
suspicious choi loretinal scars may prove of value 
The isolated healed lesions are not pathogno- 
monic 

SUMMARY 

Oul cases gave opportunity for simultaneous 
study and desciiption of pathologic lesions and 
lesions seen wuth the ophthalmoscope in identical 
twuns An attempt has been made to date the 
onset of the lesions on the basis of the develop- 
mental stages of the eye and the peisistence of 
fetal structures In both cases early ocular le- 
sions were demonstrated and are thought to have 
originated in tlie seventh fetal month Our cases 
demonstrate the destructive affinity of the toxo- 
plasma for young nerve tissue, especially that 
of the e}e 

The conceptional age, the virulence of the para- 
site and the special susceptibility of tissue may 
influence the distribution and the severity of the 
disease 

In the futuie, other parasites may be found 
to produce lesions similar to those of toxoplas- 
mosis, hence the importance of a study of the 
parasite and its properties The cases reported 

here offer stiong evidence for transplacental 
infection 


15 Pinkerton, H, and Weinmann, D Toxoplasma 
Infection in Mass, Arch Path 30 374-392 (July) 1940 
Pinkerton, H , and Henderson, R G Adult Toxo- 
gasmosis A PreMouslj Unrecognized Disease Entity 
Snnulating the Tj phus— Spotted Fever Groun 
J A U A lie 807-814 (March 1) 1941 



FACTORS AFFECTING HEMORRHAGE FOLLOWING 
EXTRACTIONS OF CATARACTS 

E EUGENE NEFF, MD 
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The problem of hemorrhage into the anterior 
chamber of the eye after the removal of a cataract 
has always been a disturbing one to ophthal- 
mologists because the hemorrhage prolongs con- 
TOlescence, it may lead to other complications 
and occasionally it results m limitation of vision 
This problem has been baffling because it has 
been difficult to ascertain the cause of the 
hemorrhage 

Many papers dealing with various aspects of 
the problem have appeared, but tliree are out- 
standing among the earlier publications Between 
1869 and 1897 Herman Knapp ^ reported about 
2,000 cases He concluded that trauma accounts 
foi the hemorrhage in a large number of cases 
but that in many others the cause is unknown 
In 1916 Wheeler- leviewed the literature 
thoroughly and also reported results foi a total 
of 2,123 operations which had been done by 
various members of the staff of the New York 
Eye and Ear Infirmaiy during a ten year period 
while the type of operation vas undergoing a 
transition from the technic of simple extraction 
to that of removal of the cataiact either with or 
after iridectomy He found that hemorrhage 
occurred least often after preliminary iridectomy 
and most frequently when the cataract was re- 
moved with simultaneous iridectomy He also 
noted that a higher percentage of hemorrhages 

Candidate’s thesis for membership in the American 
Ophthalmological Societj', submitted May 29, 1944 

1 Knapp, H Report and Remarks on a Third 
Hufidred of Cataract Extractions, Arch Ophth 1 103, 
1869 , Report and Remarks on a Fourth and Fifth 
Hundred of Cataract Extractions According to von 
Graefe’s Method, ibid 6 3, 1877 , Report and Remarks 
on a Sixth Hundred of Cataract Extractions Performed 
According to \on Graefe’s Method, ibid 8 200, 1879, 
Report of a Seventh Hundred of Cataract Extractions 
with Historical and Critical Remarks, Particularly on 
the Peripheral Opening of the Capsule, ibid 10 295, 
1881 , Report of an Eighth Series of One Hundred Con- 
secutiie Cataract Extractions vith Remarks, ibid 12 69, 
1883, Report on a Second Series of One Hundred 
Successive Cataract Extractions Without Iridectomy, 
ibid 18 1, 1889, Report of a Third Series of One 
Hundred Successive Cataract Extractions Without Iri- 
dectomv, ibid 19 280, 1890, Jahresb f Ophth, 1897, 
p 95 

2 Wheeler, J A Studv of Hemorrhage into 

the A.ntenor Chamber Subsequent to Operations for 
Hard Cataract, Tr Am Ophth Soc 14 742, 1916 


occurred m the 40 to 50 year old patients group 
and suggested that the greater activity of persons 
of this age group might be more significant in 
causing trauma than the dementia and irrespon- 
sibility of elderly patients 

Derrick Vail Jr published a careful study of 
the problem of hyphemia in 1933 ^ and included 
the following points among his conclusions 

1 The incidence of hemorrhage, as derived 
from a review of the literature and as sub- 
stantiated by his own work, was 7 6 per cent of 
the total number of operations for removal of 
cataracts 

2 Sex, age and general health play a minor 
role, if any, and the cause of hemorrhage is 
chiefly a local factor 

3 In the vast majority of cases hyphemia is 
due directly to trauma 

4 A “constitutional moment” exists for the 
eye between the third and the sixth day, when 
external pressure is most likely to cause hemor- 
ihage This “constitutional moment” is related 
to the rapidity with which the anterior chamber 
fills, and hemorrhage apparently occurs more 
readily when a conjunctival flap and sutures give 
tight closure of the wound to hasten the filling 
process 

5 Hyphemia occurred less frequently after 
simple extraction, with which filling of the 
anterior chamber was less rapid, but prolapse 
of the ins was a common and serious complica- 
tion with this operation 

6 Preventive treatment is important, the time 
of the first dressing being critical and careful 
nursing for the first seven days essential 

From these studies it is apparent that trauma 
is an important cause of hemorrhage The type 
of operation and its effect on intraocular pres- 
sure aie responsible for the hyphemia in some 
cases Certain unknown factors likewise play 
a role In an effort to understand these factors 
I began an investigation m which each patient 
was carefully studied That I might be able 
better to evaluate the factors which cause hemor- 
rhage, I undertook detailed examinations of the 

3 Vail, D T , Jr On Hjphema After Cataract 
Extraction, Tr Am Ophth Soc 31 496, 1933 
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blood and the physical status of the patient 
While my study was in progress, a few additional 
reports which are of interest appeared in the 
literature 

In 1941 Vail reported^ an additional series 
of 675 cases to substantiate his theory that 
trauma is important but that increased intra- 
ocular pressure from rapid filling of the anteiior 
chamber predisposes to hemorrhage 
In 1942 Cradle and Sugar ® published results 
of an interesting study in which they had 
attempted to evaluate the forces which might 
affect the degree of tension m a cataiact wound 
They measured the mciease in intraocular pres- 
sure due to the forcible contraction of the 
orbicularis palpebrarum, the compressibility of 
the orbital tissues and the degree of protrusion 
of the eyeball They concluded that the first of 
these factors is the most significant, and accord- 
ingly they performed a series of 40 operations 
on private patients using tenotomy of the orbicu- 
laris muscle to lessen the chance of increasing 
intraocular pressure Their results were 100 per 
cent successful, and no rupture of the wound oi 
hemoirhage occurred in any patient In a second 
senes of 52 infirmary patients, however, 9 hem- 
on hages were noted This woik would appeal 
to substantiate both Vaihs theory that external 
pressure can cause hemorrhage if applied at a 
cntical time and Knapp's and Wheeler's sugges- 
tion that unknown factors are significant 
In 1942 DeV oe ° presented a summary of 453 
operations for cataract He had studied various 
factors which might have caused hyphemia, and 
in his report he compared the average values for 
patients who had had postoperative hemorrhage 
with those for patients who had not bled His 
total incidence of hemorrhage was 20 9 per cent 
He stated that age, time of year, systolic and 
diastolic blood pressure, the presence of diabetes 
or syphilis and elevated intraocular pressure were 
not found to be related to postoperative hemor- 
ihage Also the type of opeiation, the presence 
or absence of retrobulbar injection, the type of 
suturing and the skill of the surgeon were not 
significant, although the performance of an 
11 idectomy at the time of extraction increased the 
chance of subsequent hemonhage by about 20 
per cent DeVoe's determinations of the level 
of ascorbic acid in the plasma and his tests for 
capillary fragility gave values which lacked cor- 

4 Vail, D T, Jr Hyphema After Cataract Ex- 
traction, Am J Ophth 24-920, 1941 

5 Cradle, H S , and Sugar, H S Wound Rup- 
ture After Cataract Extraction, Am J Ophth 25 426 
1942 

► 6 DeVoe, G Hemorrhage After Cataract Extrac- 

tion A Clinical and Experimental Ini estigation of Its 
Cause and Treatment, Arch Ophth 28 1069 (Dec) 


relation and which were not reliable m pre- 
determining hemorrhage He concluded that 
neither vitamin C subnutrition nor a deficiency 
of prothrombin in the plasma associated with lack 
of vitamin K is an important cause of hemor- 
rhage following extraction of cataract Certain 
systemic measures, such as the use of snake 
venom, calcium, thromboplastic substances, pro- 
tein diets and various proprietary drugs, were 
tried but did not appear useful as preventive 
agents of hyphemia 

Although DeVoe has made a caieful, critical 
summary of a large number of cases, his gross 
analysis has failed to reveal the factors which are 
routinely responsible for hemorrhage I have 
approached the problem from a slightly different 
point of view Instead of utilizing only average 
results or statistical analyses, I have attempted 
to evaluate individual cases Fpi this purpose I 
have done complete blood counts and platelet 
counts, measured the bleeding time and the 
coagulation time, made clot retraction and 
tourniquet tests, taken the blood pressure and 
made determinations of hemoglobin, blood sugar 
and nonpiotein nitrogen, as well as made a 
complete physicaL examination of each patient, 
togethei with a review of his past tendencies 
toward bleeding 

A few authors have mentioned similar but less 
complete studies of the blood, but none has re- 
ported results for a carefully controlled series of 
cases Turner ’ stated in 1935 “The coagulation 
and bleeding time should be taken If these do not 
conform to good surgical practice, the operation 
should be postponed until tins element can be 
corrected or the risk minimized " Goar ® m 1938 
advised preliminary administration of calcitlm if 
the bleeding or the clotting time is long Kerens 
and Bogart*’ (1938, 1941) did determinafipus ,of 
coagulation and bleeding tune in addition to the 
usual blood counts and hemoglobin estimations^ 
but these authors have not presented the details 
of their results They consideied increased 
intraocular tension an important predisposing 
factor for hyphemia Meyer m 1929 measured 
the platelets, the serum calcium, the bleeding 
time, the coagulation time, the capillary fragility 
and tlie excretion of vitamin C of 8 patients , he 
found a correlation between deficiencj'’ of vita- 


/ iurner, H H Preoperative Study of Cataract 
Patient, Pennsylvania M J 38 840, 1935 

8 Goar, E L Management of Complications of 
Intraocular Surgery, Am J Surg 42 62, 1938 

9 Berens, C, and Bogart, D Postoperative Com- 
gcations of Cataract Extraction, Am J Surg 42 39, 
1938 Immediate Complications of Operations for Ac 
quired Cataract, ibid 54:346, 1941 

10 Mej er, F W Ueber die postoperative Nach- 

blutung nach Starextraktion und ihre Ursachen Klin 
Monatsbl f Augenh 102 479, 1929 ’ 
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min C and of capillaiy fi agility in 7 of them 
Taube in 1938 had bleeding at an operation 
foi preliminary iridectomy in a case in which 
the tourniquet test gave a positive reaction foi 
capillary fragility The cataract was lemoved 
successfully after vitamin C therapy had been 
gnen for four weeks Urbanek and Albrecht 
(1938) found the incidence of hemorrhage 
higher in an institutional gioup whose deficit 
m Mtamin C (measured by tests of excretion) 
was greater than was found for private patients 
Foss (1941) deteimmed the piothiombin time 
for 54 patients with cataract and concluded that 
hemorrhage is not due to a deficiency of vita- 
min K The leports of these authors give some 
clues in regard to constitutional conditions which 
may cause bleeding after operations for cataract 
The purpose of my investigation has been to 
study these factors in moie detail so that they 
may be evaluated in relation to the w^iole prob- 
lem of hyphemia 

METHODS 

The following technics have been employed 
m my study of individual patients Whenever 
possible, determinations were done in duplicate 
to insure accuracy of results Many of the tests 
weie done in the special hematologic laboratory 

1 Red and white blood cells ivere counted and hemo- 
globin determinations made on fasting oxalated whole 
lenous blood The blood was diluted with Hayem's 
solution for the red cell counts and with 1 per cent 
acetic acid for the white cell counts A Neubauer 
counting chamber was used Hemoglobin was deter- 
mined by means of photoelectric colorimetry In pre- 
paring slides for differential counts of leukocytes 
Wriglit’s stain was used, and 100 cells were counted 

2 The number of blood platelets was determined bj 
direct counts on capillary blood with the aid of an 
ibOtonic diluting fluid containing a stain and an anti- 
coagulant, according to the method of Pohle (1939) 

3 Bleeding times were determined from a puncture 
of the lobe of the ear by the method of Duke, the 
blood being blotted everj fifteen seconds on absorbent 
paper to estimate tlie rate of decrease and the final 
cessation of hemorrhage The normal for this technic 
has been reported to be from one to three minutes 

4 Coagulation times were measured on venous blood 
b\ the method of Lee and White as modified by Pohle 


11 T lube, E L Cataract Extraction m Subclmical 
Scurv\, Am J Ophth 21 910, 1938 

12 Urbanek, J , and Albrecht, W C-Vitamin iind 
Lebensalter, Ztschr f Augenh 95 129, 1938 

13 Foss, B Gibt cs eine K-Vitammmsuffizienz bei 
Blutungen nach mtrabulbaren Emgriffin’ 'Veta ophth 
19 IS, 1941 

14 Dr O O Mc\cr has made suggestions and has 
superwsed the hematologic studies for this imestigation 
Dr F J Pohle has personalh performed many of the 
determinations 

15 Pohle, F J The Blood Platelet Count in Re- 
lation to the Menstrual C^clc in Normal Women, Am 
J M Sc 197 40, 1939 


and Taj lor 1® (1937) Two small test tubes were 
filled with 2 cc each of \enous blood and kept at 37 C 
From time to time the first tube was gently tilted to 
test for the onset of clotting The second tube was 
kept in reserve and tested as coagulation started in the 
first tube, thus serving as a check on accuracy Normal 
values were between six and twelve minutes 

5 Clot retraction times w'ere measured by observing 
the number of hours before 2 to 3 cc of clotted blood 
began to separate from the w'all of the test tube watli 
beginning expression of serum 

6 The Rumpel-Leede tourniquet test was used to 
determine capillary fragilitj A pressure midw'av be- 
tw'een systolic and diastolic was maintained for seien 
and one-half minutes by means of a blood pressure 
cuff applied just above the elbow' Petechiae were 
counted in a 1 inch (2 5 cm ) square 2 inches (5 cm ) 
below the antecubital fossa after the cyanosis had 
cleared From 0 to 12 petechiae were considered nor- 
mal , 12 to 20 w’ere considered an equivocal value, and 
more than 20 were thought to afford positive indication 
of capillary fragilitj 

7 The sugai content and the nonprotem nitrogen 
content W'ere determined on fasting, oxalated, wdiole 
\enous blood bj the classic Folm and Wu copper re- 
duction method for sugar and a micromodification of 
the Kjeldahl-Folin technic for nonprotein nitrogen 

The following standards w'cre used in estimating 
hj phemia 

1 A small amount of blood found in the anterior 
chamber at the time of the first dressing was con- 
sidered hemorrhage from the surgical operation 

2 Any amount of blood appearing after the first 
dressing w'as considered postoperative bleeding 

3 Degrees of hj phemia were based on the following 
criteria 1 degree, 1 mm or less of blood in the an- 
terior chamber, 2 degrees, lA, mm of blood in the 
anterior chamber, 3 degrees, the anterior chamber full 
of blood, 4 degrees, the anterior chamber full of blood 
plus opening of the wound 

RESULTS 

In the senes which I am leporting theie vveie 
only 98 patients, but an attempt has been made 
to make a thoi ough study of each Before I dis- 
cuss the details and the significance of my lesults, 
It IS inteiesting to note the conclusion which is 
leached if aveiages aie studied My patients 
with cataiact have been divided into two groups 
accoiding to whethei or not they had postopera- 
tive hemoirhage Table 1 presents a summaiv 
of the range and the av'erage lesults of the tests 
which weie used to evaluate the status of each 
patient I wish to call attention to the fact that 
the average values for patients vv'ith hemorrhage 
are not significantly different fiom the av'erage 
results foi patients who did not hav'e postopeia- 
tne bleeding Thus, at first glance my work 
would seem to confirm the conclusions of those 
pievibus authois who hav'e stated that age, 
sjstolic and diastolic blood pressuie, anemia, 

16 Pohle, F J , and Taj lor, F H L The Coagu- 
lation Defect in Hemophilia The Effect m Hemophilia 
of Intramuscular Administration of a Globulin Sub- 
stance Derived from Normal Human Plasma, J Chn 
Investigation 16 741, 1937 
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platelet level, bleeding time, coagulation time, re- 
sults of tourniquet tests and the existence of 
diabetes or nephritis are not significant factors 
tor predicting the occurrence of postoperatue 
hemorrhage 

A total of 205 operations were performed on 
the 98 patients They have been summarized in 
table 2 according to the t} pe of operation and the 
number of hemorrhages In chart A the data 
are graphically presented, with the results 
grouped together for each ten year age period 
The operations which were followed by hemor- 
rhage have been divided according to whether 
or not known trauma was responsible for the 
bleeding 

It is at once apparent that the greatest fre- 
quency of hemorrhage took place uith the com- 
bined intracapsular extractions In this group 
of operations the incidence of bleeding was 206 
per cent, in contrast to 7 S per cent for intra- 
capsular extractions after prehminar} indec- 


theories of Wheeler and Vail that the type ot 
operation and trauma are two important factois 
influencing postoperative bleeding 

Since the results thus far summarized do not 
contribute any new insight into the problem of 
hyphemia and since the use of averages obscures 
factors which may be important, I have prepared 
table 3 to present some pertinent facts about the 
individual patients of my series In this table 
are included the more important laboratory data 
for all patients who had postoperative hemor- 
rhage When the data for patients without 
known trauma are contrasted wnth the data for 
patients w^hose bleeding was precipitated by 
trauma, the followung findings appear worthy of 
comment 

1 As has been^ previously noted, the greatest 
number of hemorrhages occurred with combined 
intracapsular extractions Trauma had no special 
significance m these cases, since 6 of the 13 
patients had had no knowm trauma 


0 

T ABIE 1 — Data on Patients Having Cataiact Operations 


77 patients without liemor 
thage 

High 

Age 

Blood Pressure 

^ \ 

Sys- Dias 
tolic tohe 

Sugar 

SOD- 

protem 

2>itro 

sen 

Hemo 

globin 

Bed 

Blood 

Cells 

White 

Blood 

Cells 

Platelets 

Bleed 

ing 

Time 

Coagu 

lation 

Time 

Tourni- 

quet 

Test 

SO 

230 

130 

132 

45 

176 

715 

15,800 

394,000 

4 

12 5 

28* 

Low 

34 

90 

oO 

55 

24 

11 1 

36 

5,000 

145,000 

1 

35 

0 

Average 

(J5 

152 7 

S74 

114 9 

354 

14 S 

46 

9,500 

273,800 

16 

71 

29 

21 patients with postopera 
tive bleeding 

High 

S3 

19S 

115 

110 

42 

17 6 

9 25 

12,350 

320,000 

O 

O 

9 

18 

I/OW 

50 

100 

70 

72 

20 

66 

3 93 

5,000 

175,000 

1 

3 

0 

Average 

67 

14S7 

921 

95 7 

333 

15 2 

53 

8,900 

261 COO 

14 

6 5 

4 6 


* Two patients with values of 6S and 19, which were corrected after vitamia C therapj to 17 and 2. were not included in tbi® 
table 


Twle 2 — Summary of Types of Opeiatwns and the 
Nwnbei of Hemorihages for Each 



Xo of 
Opera 

Xo of 

Xo of 
Eemor- 

Tjpe ot Operation 

tlons 

Patients 

rhages 

Preliminary indectomy 

62 

43» 

2 

Intracapsular extraction after pre 
liminary iridectomy 

51 

36 

4 

Extracapsular extraction after pre 
liininary irideetomj 

11 

7 

0 

Combined intracapsular extraction 

Ol 

39 

13 

Combined extracapsular extraction 

IS 

10 

4 

Totals 

205 

9S 

23 


* These are not Included m the total 


lomies There were only 3 2 per cent of 
hemorrhages following preliminary iridectomies 
The total incidence of h}phemia for the whole 
senes w'as 112 per cent Trauma w as know n 
to be instrumental in 48 pei cent of the cases of 
hemorrhage These results substantiate the 

17 These operations were executed b\ both attending 
doctors and resident staff members at the Wisconsin 
General Hospital The technic for the intracapsular 
, extractions and tlie preoperatne and postoperatue care 
oi the patients has been discussed in detail bj Dans 
( P ersonal Experiences \\ ith Intracapsular Cataract Ex- 
tractions Tr \m Acad Ophth 42 235, 1937) 


2 The seventy of the hemorrhages was com- 
parable for the patients who had undergone 
trauma and for those who bled without known 
trauma Among patients without trauma there 
were 6 instances of 1 degree hyphemia and 3 
instances each of 2 degree and of 3 degree 
hyphemia ^In the traumatic group 4 patients had 
1 degree, a had 2 degrees and 2 had 3 degrees 
of hyphemia There w as no occurrence of 4 
degree hyphemia 

3 Hemorrhages occurred from the third to the 
tw^elfth day after preliminary iridectomy Tliey 
occurred more often at about five or six da}S 
for the senes as a w hole This result is in accord 
wuth the experience of other workers 

4 The occurrences of hemorrhage w'ere equally 
dnided between men and w'omen for those wdio 
bled without trauma, but 80 per cent of those 
who bled after trauma w'ere men Perhaps males 
are more prone to have traumatic episodes 

5 Blood pressures for mj entire series ranged 
from 96 systolic and 50 diastolic to 230 systolic 
and 120 diastolic, \ar 3 mg in the bleeding patients 
from 106 systolic and 74 diastolic to 198 systolic 
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and 108 diastolic Tfie hemorrhages were about 
equally distributed throughout the entire range 
of these blood pressures, but 5 patients without 
trauma had a systolic pressure higher than 150 
with a diastolic pressure of over 100, in contrast 
to only 1 hypertensive patient among those with 
trauma The latter bled after each of two opera- 
tions 111 chart B the s5''stohc pressures are 


EXTRA.CAPSIJLAR CXrHACTtdM 
ATTEfl IRIOECTOMT 



Q VilTMOUT KMORAWkCC 

hCuoftKHACC wrrxkir nouAtA 
I HEMOnnHACE ATTIA TAALMA 


40 50 eo 70 ao 


40 50 to 70 60 

ACC 


to 



SYSTOLIC BLOOD PRESSURE 

B 


n CATARACT OPERATIONS 8 HCMORRMACC WITHOUT | HCMORRKACC ATTER 

U WITHOUT HEMORRMACC § KNOWN TRAUMA I TRAUMA 



A, distribution of 205 operations for cataract on the 
basis of t\pe of operation, age and incidence of hemor- 
rhage B, the relation of blood pressure to hemorrhage 
Dots represent operations for cataract not followed by 
hemorrhage, crosses represent postoperative hemor- 
rhage without known trauma, encircled crosses repre- 
sent hemorrhage following trauma postoperatively C, 
factors affecting postoperatii e hemorrhage 

illustrated for all 98 patients This graphic 
presentation helps one to visualize the fact that 
h}pertensne patients are more likely to bleed 


without the added tension produced from trauma 
Diastolic pressures have not been charted, but 
they closely followed the systolic pressures in 
deviations from the normal 

6 Only 3 patients among those with hemor- 
rhage were markedly ovei weight or under- 
weight, and all of these were in the group whose 
bleeding took place after trauma This may or 
may not mean that malnutrition when manifest 
as underweight or as overweight is important 
m relation to hyphemia Undoubtedly malnutri- 
tion might be significant if it were correlated 
with those deficiencies in minerals or m vitamins 
which have a direct relationship to hemorrhagic 
tendencies 

7 Four patients among those with hyphemia 
had blood platelet levels of about 200,000 or 
lower It seemed pertinent, therefore, to study 
all patients graphically with respect to platelet 
levels, and the results are shown in chart C It 
will be noted that the incidence of hemorrhage 
Avas much greater for the lower platelet levels 
and that nearly one half of all patients Avith blood 
platelet levels below 200,000 had postoperative 
bleeding Trauma was not required to initiate 
the bleeding of any patient who had a platelet 
level beloAV 250,000 Thus the platelet level may 
be one of the factors Avhich are important for 
determining whether oi not bleeding will take 
place after an operation for cataract, and trauma 
IS less significant as a factor in causing hemor- 
rhage for patients who' have low blood platelet 
counts 

8 Theie was more tendency toward bleeding 
among patients with high levels of hemoglobin 
than among patients with average levels of 
hemoglobin in their blood Chart C shows that 
6 of the 10 patients Avith values of 17 to 18 Gm 
of hemoglobin had hyphemia and that 4 of the 8 
patients with 16 to 17 Gm of hemoglobin also 
bled It also shows that trauma was an addi- 
tional factor in 2 of the 6 hemorrhages reported 
at the 17 Gm hemoglobin level and for 3 of the 
4 shown at the 16 Gm level Thus it is not 
known whether the trauma or the high level of 
hemoglobin had the greater significance in pro- 
ducing the bleeding Hypertension was an addi- 
tional factor in 2 patients, and 2 others had low' 
blood platelet values, a fact which indicates that 
factors other than the hemoglobin level may have 
been decisn'e in causing the bleeding One of 
the patients who bled repeatedly and severely 
wuthout trauma, however, was diagnosed as 
having polycythemia vera Venesection before a 
subsequent operation Avas successful in prevent- 
ing further hemorrhages in this patient Only 
1 patient Avas seriously anemic, Avith a hemo- 
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globm content of 66 Gm This patient bled 
after trauma 

9 The data for the tourniquet test of capillary 
fragility are presented in both table 3 and 
chart C In the group who had 2 or fewer 
petechiae in their tests there were 40 patients 
who did not bleed, in contrast to the 8 who did 
have hemorrhage Six of the latter had trauma 


had the exceptionally high petechial counts of 
68 and 49 were given vitamin C therapy before 
surgical procedure was begun Operations were 
successfully performed without the occurrence 
of hemorrhage after their petechial counts had 
been reduced to 17 and 2 respectively. 

10 The coagulation time did not appear to 
be an important factor in hyphemia, but less 


Table 3 —Data on the 21 Patients Having Postopeiaiive Hemotrhages 
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5 
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6 

71 
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CIE 
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5 

59 

51 
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66 
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1 

6 
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Kemoved dressing 

CIE 
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G 

01 

51 
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73 

51 
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3 


Plucked at bandage 

OIE 

2 

0 

CO 

F 

152/ 88 

14 9 





Startled, sat up 

PI 

— 










lAP 

PI 

S 

5 

72 

F 

145/ 85 

13 4 

260,000 

13 
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10 
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as a factor in producing the hemorrhage The 
incidence of hemorrhage was much higher among 
the patients with higher petechial counts Of 
the 15 patients with petechial counts of 7 or 
higher, 6 had postoperatn e bleeding, but in only 
2 of these was trauma an additional factor Thus, 
hemorrhage is more common and trauma less 
significant wdieii the tourniquet test indicates 
greater capillar} fragiht} Two patients ivho 


trauma w as required for bleeding among patients 
wnth higher coagulation times 

11 No abnormal values for clot retraction 
were found for any of the patients of my series, 
and the bleeding times for all were within the 
range of one to three minutes 

12 Past histories of the patients in regard to 
tendencies tow^ard bleeding w'ere unreliable for 
predicting whether or not hemorrhage would 
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occur with the extraction of a cataract Ten 
of the patients gave past histones of easy bleed- 
ing or bruising, but onl}^ 2 of these had hyphemia 
at the time of operation These 2 , however, 
bled without known trauma 

13 Since trauma was a factor in one half of 
the cases of hemorrhage, I have included in 
table 3 the types of accidents that occurred Five 
patients bumped or struck their eyes, 1 rolled 
onto his eye, 4 plucked at or removed their 
bandages, 2 got out of bed, 1 sneezed violently 
and 1 was startled and sat up suddenly when a 
window blew open It is evident that only the 
last 2 of these happenings were una^ oidable 
accidents It is well known that the management 
of these patients is difficult, but it would seem 
that if more care were taken in advance to gain 
their cooperation at least some of these accidents 
might be avoided 

COMMENT 

]\Iy data apparently confirm the n ork of others 
who have found a higher incidence of hemor- 
rhage after combined intracapsular extractions 
I should like to suggest, therefore, that pre- 
liminary iridectomies should be done whenever 
possible In a state hospital this is frequently 
impossible, but it is worth considering when 
time and expense need not be so closel}’’ con- 
sidered 

The details of these data have been presented 
in the hope that they may be of service in bring- 
ing the problem of postopeiatne hemoirhage 
closer to solution I am w^ell aware that this evi- 
dence cannot be considered a final answer It 
seems, however, that this critical analysis of indi- 
vidual cases brings out significant findings wdiich 
are concealed or obscured when only average re- 
sults in a large series ai e considei ed It also seems 


that the separate analysis of cases with and with- 
out known trauma has brought greater insight 
into the factors which cause bleeding These 
data tend to emphasize the importance of the 
physical status of the patient In those patients 
whose bleeding was initiated by trauma the re- 
sults of the tests w'^ere wnthin a more normal 
range In those patients who bled without 
traumatic incidents abnormal values (or values 
at the upper and lower ranges of what has been 
considered normal) were commonly found Most 
significant among such abnoimal values were 
hypertensive levels of systolic and diastolic blood 
pressures, low blood platelet values, both low 
and high amounts of hemoglobin, capillary 
fragility as indicated by positive results of 
tourniquet tests, and increased blood coagula- 
tion times I assume that none of these factors 
IS of absolute importance in causing the bleed- 
ing but that the actual hemorrhage occurs when 
the proper combination of circumstances is 
present 

SUMMARY 

The type of operation and the application of 
trauma at a critical time are two fundamentally 
important factors in causing bleeding after sur- 
gical intervention for cataract, but the consti- 
tutional background of the patient has a definite 
significance The tests mentioned in this report 
cannot be used to predict which patient will have 
postoperative hemorrhage, but they can point out 
abnormalities that make bleeding more likely 
Whenevei possible, grossly abnormal conditions 
should be corrected before any operation is per- 
formed I should like to leiteiate Vail’s sug- 
gestion as to the importance of preventive treat- 
ment and his emphasis on the critical time during 
the first seven days and on the need for careful 
nursing 



GLAUCOMA DUE TO PERIPHERAL ANTERIOR SYNECHIAS 
AFTER OPERATION FOR CATARACT 
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The multiple factors A\hich influence the intra- 
ocular pressure are so closely interrelated and 
legulated in the normal human being that it is 
almost impossible to attribute a given rise in 
intraocular pressure to the action of any single 
factor Even in the case of the best known rise 
occurring in the normal* human eye, that during 
Valsalva’s experiment, one is unable to decide 
whether the cause is an increased volume of 
blood m the uvea or an interference with the 
function of Schlemm’s canal Ocular disease 
occasionally singles out one of the mam factors 
concerned with the regulation of the intraocular 
pressure and thus creates a glaucomatous state 
w ith a much simpler mechanism than that under- 
lying the normal intraocular pressuie A classic 
example of such a glaucomatous state is the one 
caused by peripheral anterioi synechias follow^- 
mg prolonged absence of the anterior chamber 
after operation for cataract It is reasonably 
certain that in eyes affected m this w^ay normal 
conditions prevailed before the opeiation wuth 
legard to the balance of the intiaocular pres- 
sure and that only the outflow of intraocular 
fluid became disturbed by the formation of 
peripheral anterior synechias The detailed study 
of such eyes promised to )ield information of 
value for the understanding not only of this type 
of glaucoma but also of problems of regulation of 
the intraocular pressure in geneial It was for 
these tw'O reasons that the present study was 
undertaken 

MATERIAL 

This study concerns itself with states of per- 
sistently elevated intraocular pressure of aphakic 
e\es 111 wJiich (1) careful examination before 
the extraction of the cataract, including at least 
one tonometnc reading, had revealed no sign 
of glaucoma, (2) the inflammator)'- postopera- 
tive reaction w^as slight and either had com- 
pletely subsided or was definiteh diminishing m 
mtensit} fourteen days after the operation, (3) 
the anterior chamber had been absent for at 

Read at the Eightietii Annual Meeting of the Ameri- 
^ can Ophtlialmological Societj , Hot Springs, Va , Maj 
29, 1944 Dr Haas cooperated m the preparation of 
thi': pai>er bv inMtation 


least SIX days after the operation , (4) extensive 
peripheral synechias were found on gomoscopic 
examination, (5) the severity of the glaucoma 
closely paralleled the extent of the peripheral 
anterior synechias, and (6) observation of the 
normal mate after the surgical procedure re- 
vealed no sign of glaucoma 
All services of the Illinois Eye and Ear 
Infirmary w'ere combed for cases that met the 
foregoing requirements Invariably m the cases 
found no sutures or only conjunctival sutures 
had been used during the operation for cataract 
Thus it appears highly probable that the absence 
of the chamber was caused by external fistula- 
tion In several cases it was shown that the 
synechias preceded the glaucoma and did not 
change m extent during the continuance of the 
latter except as the result of operations 

The following phenomena were made the sub- 
ject of study (1) the diurnal variations of the 
intraocular pressure, (2) the response to paia- 
sympatholytic mydriatics, (3) the response to 
the drinking test , (4) the response to the punc- 
ture of the anterior chamber, (5) the response 
to corneal massage with the tonometer of Schij^tz 
for two minutes with the 15 Gm weight, (6) 
the response to pilocarpine 

After admission and acclimation to the hospi- 
tal most patients show^ed diurnal variations of a 
regular pattern The taking of measurements 
was restricted to intervals of four hours to 
reduce the possibility of thereby altering the 
intraocular pressure The curve was invariably 
of the inverted type, wuth the low^ value at 2 a m 
and the high point between 10 a m and 2 p m 
fchait 1) At 2 a m the patients had to be 
weakened for the tonometnc measurement, at 
6 a 111 they were all aw4ke, their morning 
activities having started only a few minutes 
before The slope of the rise w^as greater than 
that of the fall In corroboration of previous 
findings of Raeder ^ and Kronfeld," the morning 
rise could be prevented by keeping the patients 
asleep or could be precipitated earlier by mild 
exercise at 2 a m (chart 2 Al) 

4^4^ ^ Klin Monatsbl f Augenh 74: 

2 Kronfeld, PC Am J Ophth 16*881, 1933 


199 


200 


ARCHIVES OF OPHTHALMOLOGY 


In 1 case AMth extreme daily fluctuations the 
depth of the anterior chamber was measured at 
the time of the high and of the low pressure by 
two independent obsen^ers In or near the 
■visual axis the apparent depth of the chamber 
was slightl}'^ but definitely greater at the time of 
the high pressure (2 47 against 212 mm ) 



Chart 1 — Characteristic diurnal variations Solid 
line represents measurements for normal subject, dots 
and dashes, those for patient 1 , dashes, those for patient 
2, dotted line, those for patient 3 


relatively high and could be raised but slightly 
by glycerin 

Of the parasympatholytic mydriatics, homat- 
ropme hydrobromide in 2 per cent concentration 
was used in the form of instillations at three 
consecutive tonometnc examinations When 
given at 10 a m , 2 p m and 6 p m it had a 
definite pressor, or drop-retarding, effect 
(chart 2 B) When it was given at 6 p m, 
10 p m and 2am, that is, toward the end 
of the decline of the intraocular pressure there 
was hardl}'' any immediate or late effect The 
gonioscopic appearance of the peripheral anterior 
synechias was not appreciabl}’’ altered by the 
instillation of the homatropine hydrobromide 

The drinking tests w^re done in the morning 
towaid the end of the upgrade or in the early 
afteinoon at the beginning of the downgrade 
The result uas strikingly positive in all cases 
a sharp rise being superimposed on the rising 
or the falling curve (table 1 and chart 3 A) 



Chart 2 — A, relation between sleep and intraocular pressure (patient 3) Solid line represents measurements 
tor glaucomatous eje, dashes, for normal eye B, response to homatropine bromide Crosses represent measure- 
ments for patient 1 , solid line, those for patient 5 , dots, those after administration of 1 drop of homatropine bromide 


In several cases determination of the ocular 
rigidity after the method of J Friedenwald ® was 
attempted at the time of the turning points 
While we are convinced that the Schiptz tonome- 
ter of today is no^ an adequate or satisfactory 
instrument for determining rigidity, there was 
consistency m our findings The ocular rigidity’’ 
of patients -with small excursions was found not 
to vary’’ ^\ ith the intraocular pressure The 
rigidity of the patient vith extreme fluctuations 
prcMOusly mentioned uas lower during the high 
phase but could repeatedly be raised by instilla- 
tion of glycerin, vhich caused disappearance of 
all A isible corneal edema During the low phase 
without MSible corneal edema the rigidity^ was 

3 Fncdenwald, J S Am J Ophth 20 985, 1937 


Table 1 — Dt inking Test 


Glaucomas 

Controls 1 2 3 4 5 ** 

Intraocular pressure Average 
before 20 26 45 6o So 26 So 

Intraocular pressure Average 
after* 25 40 60 110 56 4J ou 

* Highest reading obtained during the 60 minutes following 
Ingestion of 1 000 cc of water 

The response to the puncture of the anterior 
chamber was a characteristic one in ey^es with 
mild or moderate elevation of the intraocular 
pressure The initial drop reached immeasur- 
ably low values The restoration time, that is, 
the interval necessary for the intraocular pres- 
sure to return to the original level, was about as 
long as or slightly longer than in nonglauco- 
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matous ejes with chanibeis Imving the same 
volume The h} pertensive phase was absent oi 
slight, both absolutely and as compared with 
hypertensne phases obseived m wide angle 
glaucomas of the same initial intraoculai pies- 
sure The hypotensne phase was also slight 
or umioticeable During the two houis after 
the puncture of the anteiioi chamber the non- 
glaucomatous mate show ed a corresponding 
slight rise of the intraoculai pressure 
In 1 patient with maiked elevation of the 
intraocular piessure, tuo punctures of tlie an- 
terior chamber weie made, at an inteival of 
thirteen da)s At the time of the fiist puncture 
(7 p ill ) the initial pressuie was 53 and w'as 
lestored in nmet} niniutes At the tune of the 
second puncture (7 a m ) the initial piessure 
was 53 and was lestored in sixty nimutes The 
same amount of fluid, nameh , 0 25 cc , w as 
w ithdraw n at each puncture Tiic restoration of 
pressure in absolute terms was fastei in the 
niornmg than m the afternoon (table 2) 


they would probably show' a greater drop din- 
ing the massage test than nonglaucomatous eyes 
wuth initial piessines of fiom 25 to 33 In the 
light of this considciation the drop observed in 
our cases of glaucoma appears very small 
(table 3). This would tend to substantiate the 

Table 3 — Massage Test 


GlriucoHinB 

-* V 

Controls 1 2 4 5 C 7 8 9 

Intrnoculnr 

pressure 

before 

mnssnEC 32-29 32 S3 65 3S 15 32 32 28 52 

Intrnoculnr 

pressure .UcrnfOlS 

niter (drop net cr 

inns^nRC le«s than 10) 28 32 Cl ”2 39 2S 2i 22 i3 


belief that the massage test is partially indicatue 
of whethei the trabeculae and the canal of 
Schlemm are functioning noiniall}'^ 

Pilocaipiine nitrate was efiective during tlie 
ascent as w ell as dm mg the descent It inhibited 



, Chart Z—A, results of drinking test B, response to a 2 per cent solution of pilocarpine nitrate Solid line 
represents measurements for patient 3 , dashes, those for patient 6 , crosses in squares, those after administration 
of 1 drop of pilocarpine nitrate 


Table 2 — RcsiotaUon of Intiaoculai Picssuic Aftci 
Pmxctwc of the Anicno) Chamho 


Time 

7 00 

7 30 

S CO 

8 30 

P M 

53 (AGP) 

4 

38 

63 

A M 

53 (AGP) 

23 

o5 



The immediate drop m intraocular piessure 
due to corneal massage was characteristically 
slight m all cases For normal, nonglaucomatous 
eyes Boeck, Kronfeld and Stough^ had shown 
a dependence of the drop on the initial level of 
pressure, the drop being greater m eyes wuth 
higher initial pressme If nonglaucomatous eyes 
existed wnth initial pressure of from 32 to 40 

4 Boeck, J , Kronfeld, P C, and Stough, J T 
Effect on Intra-Ocular Tension of Corneal Massage 
with Tonometer of Schiotz, Arch Ophth 11 797 (May) 


the f ormei and made the latter moi e precipitous 
A single dose of 2 per cent pilocaipme nitrate 
solution given at 6 a m m all cases of mild elva- 
tion of piessure prevented a fmthei rise almost 
completel}* (chart ZB) Without further medi- 
cation the next use in piessure took place the 
follow mg morning 

COMMENT ■ 

The data reported m the foiegomg section 
have a bearing on the diagnosis and the treat- 
ment of this form of glaucoma Tonometnc 
measurements made at or around noon are most 
likely to reveal the highest pressure reached by 
the individual patient Of the provocative tests, 
introduction of a mydriatic and puncture of the 

1938 ^ Monatsbl f Augenh 100 68, 
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anterior chamber are not likely to give defi- 
nitely abnormal results The massage test and 
especially the drinking test are more likely to 
rereal an insufficiency of the apparatus regu- 
lating the intraocular pressure 

AVith regard to conservative therapy, it would 
seem reasonable to use the miotics during the 
eaily morning to prevent the usual morning 
ascent of intraocular pressure The first appli- 
cation should be made “the very first thing imthe 
morning,” and this should be followed by one 
to three additional applications during the course 
of the morning if necessary During the after- 
noon and during the night these eyes more or 
less take care of themselves An application 
before the patient retires would be wasted, since 
Its effect would not last until the next morning 
With regard to the possible mechanism of 
these glaucomas, we aie well aware of the dan- 
geis of overl}'^ simplified concepts In a system 
with impaired though probably still adjustable 
outflow a rapid rise m intraocular pressure from 
normal oi high normal to definitely pathologic 
levels of pressure might be due to (1) extra- 
ocular conditions like lack of the massage action 
of the extrinsic muscles and the orbicularis, 
(2) an increase in the volume of blood m the 
inea at a rate exceeding the capacitj'’ of the 


channels of outflow, (3) the production of intra- 
ocular fluid at a rate exceeding the capacity of 
the channels of outflow 

Factor 1 could not account for the elevation of 
the intraocular pressure, since the latter corre- 
sponded to periods of increased activity on the 
part of the patient Several of our obsen^ations 
w^ould seem to make factor 2 improbable At 
the time of the high point of the diurnal varia- 
tions in pressure the anterior chamber is deeper 
than at the time of the low This permits the 
interpretation that at the time of the high pres- 
suie the eye contains more aqueous than at the 
time of the low During the ascent the aqueous 
IS regenerated more rapidly than during the low 
No hyperemia of the ciliary body or of the ins 
w^as noted during the ascent Determinations of 
the ocular rigidity did not indicate hyperemia 
of the posterioi segment We believe the evi- 
dence presented suggests that normal production 
of intraocular fluid exceeds the capacity of the 
channels of outflow and is the mechanism under- 
l 3 mg the morning uses of intraocular pressure 
observed here About noon fins production stops 
or becomes reduced to a rate not exceeding the 
capacity of the outflow channels, whereby the 
lattei are given an opportunity to catch up 

904 West Adams Street 



RETROLENTAL FIBROPLASIA IN PREMATURE INFANTS 

V FURTHER STUDIES ON FIBROPLASTIC OVERGROWTH OF PERSISTENT 

TUNICA VASCULOSA LENTIS 

T L TERRY, MD 
Bosrox 


Since the last leports^ on retiolental fibio- 
plasm, sufficient fuithei data have been collected 
to \\ arrant another communication 

At the time of writing the nuinbei of cases 
legistered m this study is 105 In Chicago 20 
more ha\ e been obser\ ed by Dr E Y L Brown 
and Dr Justin Donegan and an additional 20 by 
Dr Sanford Giftord ” Di ^vlilton Little,® of 
Haitford, Conn, has at least 15 infants with 
retrolental fibioplasia undei his caie Dr 
Steivart Clifford,® of the pediatrics staff of the 
Boston Lymg-In Hospital, found that the disease 
occurs in 12 per cent of infants iveighing 
1,307 Gm (3 pounds) or less at birth, but since 
this percentage is based on less than 50 patients 
it IS not necessarily representatn e 

In the cases in this study it has been obsen^ed 
that when no complications aiise the opaque 
tissue making up the letrolental fibroplasia 
usually becomes less dense, so that m places a 
red reflex can be obtained and in some instances 
the fundus can be observed in detail Although 
this improvement may represent resolution and 
liquefaction of this opaque tissue, it is more 
reasonable to presume that the embryonic con- 
nective tissue contracts as it matures As it 
contracts, its anteroposterior thickness is re- 
duced and may tend to shred, giving rise to 
spaces, or meshes, through which one can see 
the details of the fundus It is obvious that 
when this occurs the opaque tissue does not form 
a thin membrane behind the crystalline lens only 
but tends to invade the entire vitreous humor 


Read at the Eightieth Annual Meeting of the Amer- 
ican Ophthalmological Society, Hot Springs, Va , May 
31, 1944 

1 Terry, T L Fibroblastic Overgrowth of Per- 
sistent Tunica Vasculosa Lentis in Premature Infants 
(a) I Preliminary Report, Am J Ophth 25 203 (Feb ) 
1942, (b) II Report of Cases, Arch Ophth 29 36-53 
(Jan) 1943, (c) III Embryological Studies, Am J 
Ophth 25 1409-1423 (Dec) 1942, (d) IV Etiologic 
Factors, Arch Ophth 29 54-68 (Jan ) 1943 

2 Terry, T L Ocular iMaldevelopment m Ex- 
^ tremely Premature Infants Retrolental Fibroplasia, 

Bull Hist Med , March 1944 

3 Personal communication to the author 


The edges of the opaque tissue may appeal shaip, 
but usually when Mcwed with a slit lamp the 
fibnllae are gradually i educed in number and 
density and finall} disappear, like the edge of a 
fleecy cloud Of course, the appaient reduction 
in the amount of opaque tissue, which is usual, 
could lesult from growth of the e}e wnthout 
growth of the fibioplastic tissue, but this seems 
unlikely, since e>es affected with retrolental 
fibroplasia usually grow' slowdy, if at all The 
apparent resolution rarely develops sufficiently 
to peimit good Msion A posterior cortical 
cataract may deielop, however, and increase 
the opacity, so that the blood vessels in the 
fibroplastic tissue become obscuied In some 
instances there is diamatic clearing of the 
opaque tissue m the vitreous humor, and it 
is evident that a considerable amount of vision 
IS present This improvement is most obvious 
m eyes w’hich have growm appreciably and ha\e 
anterior chambers of nearly normal depth. 
When a bright red leflex can be seen and the 
details of the fundus made out, retinoscopic 
examination is performed The eyes of 2 infants 
w'ere found to be extremely hypermetropic , 
those of 1 w'eie myopic In 2 instances glasses 
were prescribed, these the children tolerated 
well 

With favorable^ development, the searching 
nystagmus, so typical eaily m the disease, tends 
to abate and even disappear, and internal 
strabismus develops frequently In most of the 
patients the improvement has been only moder- 
ate Although It is apparent that infants wnth 
this condition are conscious of light stimulation 
and that some of them see relatively large ob- 
jects wffiich present a great contrast, there is 
no evidence of ability to judge distance, because 
these infants never 'reach for the objects, as do 
seeing infants of the same age In an attempt 
to determine wdiether or not the fovea had 
developed and was functioning even moderately^ 
w'ell, the parents were asked to use two or three 
different colored lights, each having a specific 
meaning indicating feeding time, bath time 
and rest time—and to vary the schedule suffi- 
ciently so that the color of the light would 
203 
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eventually establish a conditioned reflex This 
failed, but the failure may have been a matter 
of improper establishment of the conditioned 
reflex rather than an indication that perception 
of color was entirely lacking If it were pos- 
sible 'to show that discrimination of color is 
present, the prognosis would be better 

All Caucasian infants born piematuiety and 
observed soon after birth in this study have had 
a gray-blue ins For this tjpical color I have 
used the term “fetal blue ” In cases in which the 
eyes grow rapidl}’’ and the depth of the anterioi 
chambers becomes relatively normal, this fetal 
blue color is quickly lost, but even in the most 
severel}'^ involved eyes, which grow little or none, 
there is eventually a definite, but incomplete 
change of color In brunet infants the ins be- 
comes an abnormally dull brown 

As only 3 of the patients show^ed mental 
abnormalities at this early date, there seems to be 
no correlation between retrolental fibroplasia and 
retardation in mehtal development of prematuie 
infants Mental retardation does occur m about 
10 per cent of all piemature infants * 

Of the cases originally reported, case 7 must 
be disregarded Pathologic examination of the 
left eye gave evidence that an unyielding tissue 
had pulled the retina and optic nerve toward the 
cr)fstalline lens, thus indicating the method by 
which retinal folds and retinal separations 
originate in retrolental fibroplasia Although 
this may still be a true concept of how retinal 
separation develops in many of the infants with 
t}pical fibroplasia the reason for removing this 
case from consideration is that a younger sister 
of the patient in this case, born at full teim, 
had the same type of ocular disease as observed 
clinically m case 7 This must, then, represent 
a hereditary defect of the eye ,The prematurity 
of the older child was the factor wFich led to 
the original inclusion of her case in this study 

In the cases in this series the eyes of the in- 
fants which were treated with roentgen rays 
showed no benefit Dr Pelham Glover,^ of 
Altoona, Pa , had 2 patients whose e}'es he felt 
improved after implantation of radon seeds A 
repetition of his treatment was given in 2 cases 
m this series , in both instances the eyes not only 
showed no improvement but exhibited typical 
phthisis bulbi 

It has already been pointed out that at birth 
all extremely premature infants have a function- 
ing tunica ^asculosa lentis The renous drain- 
age for this \ascular system is through the pupil- 

4 RosenofF ind Inman-Kane cited bi Hess, J 
^tohr, G J , and Bartelme, P F The Ph\sical and 
F^Iental Growth of Prematureh Born Children, Chicago 
Unnersitj of Chicago Press, 1934, p 151 


lary portion of the tunica vasculosa lentis, the 
so-called pupillary membrane, to the anteiior 
surface of the ins In all infants, including 
those m whom retrolental fibroplasia later devel- 
oped, the pupillary portion of the tunica vas- 
culosa lentis, as seen grossly, undergoes involu- 
tion It IS possible, however, for small vessels 
of about the size of a capillary to persist at the 
extreme edge of the pupillary margin of the ins, 
thus furnishing an invisible drainage for the 
still functioning tunica vasculosa lentis It is 
possible, and even probable, that m some cases 
the tunica vasculosa lentis behind the pupillary 
membrane persists without any venous drainage, 
just as at times the hyaloid artery persists, end- 
ing blindly near the lens As embryonic con- 
nective tissue can develop in the meshwork of 
the tunica \asculosa lentis behind the crystalline 
lens, so also connective tissue elements may 
develop around these blood vessels This new 
tissue would be inflexible and unyielding and 
bind the pupil down at these points, and this 
would give rise to posterior synechia Before 
the appearance of the fibroplastic overgrowth, 
however, the blood vessels circling the pupillary 
margin were delicate and elastic enough to per- 
mit normal dilation and contraction of the pupil 
Posterior synechia does develop frequentl}'’ in 
infants with retrolental fibroplasia without any 
evidence of an inflammatory process Develop- 
ment of fibroplastic tissue around these blood 
vessels would account, m part at least, for the 
persistence of the fetal blue or the dull brown 
color of the irides 

Development of glaucoma is common enough 
to warrant careful attention, 5 cases have been 
observed This does not necessarily mean that 
the ej'^es in these cases produce aqueous humor 
in sufiicient amounts to induce this complication 
Lack of development of the meshwork of the ins 
angle and Schlemm’s canal would induce glau- 
coma even w'here there is an extremely small 
production of aqueous humor In these 5 cases 
the eyes remained microphthalmic In only 1 
instance, a case which Dr Georgiana Theobald 
brought to my attention, w^as liydrophthalmos 
present A 1 per cent solution of pilocarpine 
nitrate was used daily in these cases in an 
attempt to prevent the development of glaucoma, 
and no new cases have occurred Examination of 
the few^ pathologic specimens of retrolental fibro- 
plasia showed a poorly developed meshwork of 
the iris angle It seems reasonable to presume 
that hydrophthalmos would invariably arise in 
these cases if aqueous humor were elaborated 
in sufficient amounts 

It has already been pointed out that there is 
a strong tendency tow^ard the development of 
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posteiioi synechia In an attempt to prevent thalmos and the othei letinoblasloma It was 
this a mydriatic'' which is eftective for only a possible to see the cihaiy piocesses through 
few hours was used once each week This dilated pupils, even though the antenoi chambeis 
proph} lactic measure has been less successful in weie of normal depth (figs 1 and 2 A) In 
preventing posteiior S3nechia than that used to spite of blue irides, the processes weie daik 
pi event glaucoma The effectiveness of these brovn and fully twice as wide as those in infants 
treatments can be detei mined only thiough fibroplasia In an infant of months 

furthei study The infants soon resist the use ^yith retrolental fibioplasia, which was absent 
of all collyria as energetically as the\ can, and m one quadi ant, the ciliaiy piocesses weie longei 
such medication is to be avoided when it is and narrower in the region wheie the fibioplasia 


really safe to do so Nevertheless, I have not 
felt justified m giving it up until either the 
failuie of prophylaxis has been pioved or the 
eyes have shown definite evidence of growth and 
a deepening of thte anteiior chambei. 

Continued clinical study of this disease has 
shown that one of the phjsical findings was in- 
correctly interpreted The toothlike processes 
at the periphery of the opaque tissue were orig- 
inally called “dentate processes” oi “gothic 
arches ” These u ere thought to represent a 
serration at the edge, resulting from the nisei - 
tion of the opaque tissue in the ciliaiy processes 
It was noted that these arches, presumed to 
correspond to the ciliary valleys, were usuallj 
red like the normal fundus leflex Sometimes 
they Mere dark broun, a color not feasible on 
the basis of the original interpretation In 1 
lecent case, observed M^hen the infant was under 
ether anesthesia and until the pupil fully dilated, 
a transilluminator was applied to the sclera for 
the purpose of determining whether or not a 
massive intraocular hemorrhage had occuried — 
a complication that has arisen in some cases 
The eye transilluminated well, and from one 
side a clear view was obtained of this region of 
“dentate processes ” It was obvious at a glance 
that these red or dark brown areas u'ere in 
reality the ciliary processes themselves, unth the 
opaque connective tissue of the fibroplasia ex- 
tending behind them A study of the ciliary 
processes under these conditions shoM'^ed that 
there u'as considerable variation in the amount 
of pigment m this organ In some cases the 
processes were red at their extremities, but 
nearer their bases there was a gradual change 
to dark red and then to the dark brown of the 
normally pigmented processes 

The eyes of 2 patients who did not have fibio- 
plasia M^ere examined while they were under 
ether anesthesia One had unilateral microph- 
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Fig 1 — Adult human ciliary processes as seen in an 
“end piece” rcmo\cd when the globe was opened {or 
microscopic sectioning A portion of the cornea which 
has been cut through obliquely is seen Note the rela- 
tion of width of the ciliary processes to that of the 
ciiiarj A alleys The black line indicates the evtent to 
which the tips of the processes can be seen through the 
dilated pupil in a newborn infant’s eye 

was most noted (fig 2 B) The ciliary processes 
were under and shorter m the quadi ant where 
fibroplasia was lacking (fig 2 A) The latio 
of the width of the ciliary pi ocesses to the width 
of the intervening ciliary valleys was 1 3 in the 
region of fibroplasia and 1 1 5 in the quadrant 



Fig 2 —Diagram showing variations m thickness and 
length of ciliary processes in (/J) a normal infant eye and 
(5) an infant eye containing fibroplasia The solid black 
tips represent the part visible in clinical examination 
with the ophthalmoscope or by means of transillumination 
The appearance of the processes in A is consistent with 
the appearance of normal ciliary processes, as shown 
m figure 1 

where fibroplasia was lacking If the wider, 
shorter processes represent the true appearance 
of normal ciliary processes, then those seen in 
fibroplasia, often appearing red or -free of pig- 
ment, are indeed definitely undeveloped— strong 
evidence that the ciliary body is maldeveloped 
A further study of ciliary processes at various 
times as the infants grow may prove of value m 
showing variation, in rate of development, m 
pigmentation and in size 
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The original concept, that the disease aiose 
through hypertrophy of the intraocular vascular 
sjstem because of a precociously high blood 
pressure resulting from premature birth, seems 
less tenable as the factors aie examined nioie 
minutely Thoma ® pointed out that the effect 
of increased blood pressure is to keep a vascular 
system open as well as to cause it to hypeitioph)' 
This IS indeed the case m instances of abnormal 
arteriovenous communication, in which the 
arteries, relieved of considerable pressure be- 
cause of the fistula, atrophy and become vem- 
hke, wheieas the veins, now subjected to a 
pressure almost arterial in amount, hypeitiophy 
and become artery-hke In addition, there is 
an actual increase not only m the width of the 
capillaries but m the number of capillaries m 
this bed " At no stage in noimal development 
IS the futuie need for blood vessels anticipated 
The blood vessels, considered to be the most 
adaptable tissue m the embi)^ and fetus, are 
not developed at any stage of embryonic and 
fetal life beyond the needs of the oigamsm at 
that time Thus, the blood vasculai system is 
constantly meeting the demand for oxygenated 
blood from the ever changing tissue as growth 
and development proceed High blood pressure 
Itself does not cause widespread new capillary 
growth, as might be expected from Thoma’s ® 
hypothesis The cornea become! vasculaiized 
not because people have high blood pressure but 
because there is a local need for blood in response 
to an inflammatory piocess oi an injury If 
this reasoning can be used in relation to retro- 
lental fibroplasia with persistence of the tunica 
vasculosa lentis and hyaloid artery, then the 
cause of the disease is not a precociously high 
blood pressure but lies in the fact that there is 
a need for this vascular system 

Of course, until the cause of this disease 
process is definitelj'- kaown, all possible etiologic 
factors must be consideied In experimental 
work, attempts were made either to produce the 
disease or to cause a precocious involution of 
the hyaloid artery and the tunica A^asculosa 
system in hundreds of opossums and young rats 
Although the disease was not produced, re- 
peated dilation of the pupil and examination 

6 Thoma, cited by Keibel, F , and Mall, F D 
Manual of Embr\ologj, Philadelphia, J B Lippincott 
Compam, 1912, ^ol 2, p 421 

7 Reid, J R Studies on Abnormal Arterio\ enous 
Communications Acquired and Congenital, Report ol 
Series of Cases, Arch Surg 10 601 (IMarch) 1925, 
Origin and Nature of Arterio\ enous Aneunsms, ibid 
10 996 (Maj) 1925 Effects of Abnormal Arterlo^ enous 
Communication, ibid 11 25 (Jufi) 1925, Treatment of 
\bnoriml Arterio\ enous Communication, ibid 11 237 
(\ug) 1925, Am J Surg 14 14, 1931 


of the eyes of these animals ivith an ophthal- 
moscope did tend to delay the time at which this 
vascular system disappeared In the earlier 
study it seemed highly improbable that preco- 
cious exposure to light ^\as an etiologic factor, 
especially in its effect on the retina per se, 
despite observation that the process of myehna- 
tion of the optic nerve appeared to be accelerated 
m prematurely born infants ® Consideration of 
the possible effect of pupillary response and even 
of accommodation m premature infants leads 
to a moie plausible cause of the development of 
fibioplasia The pupil does contiact and dilate 
m an extiemely prematuie infant in response to 
exposuie to light and to use 6f a mydriatic, but 
the possibility of accommodative oi other activity 
of the ciliary muscle is only theoretic 

It IS piobable that active pupillary responses 
could embaiiass the venous drainage of the 
tunica vasculosa lentis bj'^ stretching and tend- 
ing to kink the vessels as they extend from the 
posterior surface around the pupillary margin to 
the anterior surface of the ins - Should this 
cause closure of the vessels at the pupillary mar- 
gin, then pel haps the hyaloid artery and the 
tunica A^asculosa lentis would persist, with con- 
sideiable passive congestion m them Passive 
congestion in itself is not piesumed to cause 
fibrosis, but the edema associated with it can 
produce fibrosis such as is seen in so-called pul- 
monary osteoarthropathy ® 

Again, the pupillaiy response without, or inoie 
likely with, some muscular activity of the ciliary 
body may tend to open the meshwork of the iiis 
angle From the appearance of the ciliary bodv 
in the fetal eyes one can conclude that aqueous 
humor is foimed before Schlemm’s canal and 
the meshwork of the ins angle is developed 
sufficiently to take away any or all of this fluid 
and that this thus produces a higher intraoculai 
pressure — a temporarj'- physiologic “glaucoma ” 
In fact, the mechanism by which congenital glau- 
coma develops may for a while be active in all 
eyes as a noimal process, being relieved by'- the 
development of an adequate device for drainage 
of aqueous humor from the eye, a development 
which fails to occur m hydrophthalmos If the 
meshwork of the ins angle is opened m a form 
capable of physiologic activity through the pull 
of the uveal tract musculature on the scleral 
spur, then precocious exposure of the eye to 
light and optic imagery in a prematurely born 
infant would open the angle and dram aqueous 

8 Salzman, M The Anatomy of the Human Eye, 
translated by E V L Brown, Chicago, University of 
Chicago Press, 1912, p 208 

9 Wolbach, S B Personal communication to the 
author 
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humor from the eye, thereby cucumventmg the 
occurrence of transitor} ph}siologic glaucoma 
This lack of aqueous humoi would lesult m an' 
extremely shallow anteiior chamber and a de- 
crease m intraocular piessuie w'hich would fail 
to stimulate growth of the e}e, thus giving rise 
to microphthalmos The crystalline lens and the 
cornea m part obtain their nutrition fiom the 
aqueous humoi If nutntioii is inadequate, foi- 
mation of cataracts and coineal opacities, which 
later occur in retrolental fibroplasia, is explained 
Until this aqueous humoi is developed in the 
fetal e\e these organs aie nourished b} the 
tunica rasculosa lentis s}stem If aqueous does 
not derelop, then the need foi nourishment of 
the lens and cornea could be supplied by pei- 
sistence of the hraloid artery and tunica \as- 
culosa lentis Thus, lack of accumulation of 
aqueous humor explains many but not all of the 
findings in letrolental fibroplasia, the occasional 
occurrence of glaucoma as a complication needs 
some further explanation 
Another view is that the ciliar} body fails 
to elaborate aqueous humor Whethei the ab- 
sence of formation of aqueous humoi is the 
result of lack of permeability of the capillary 
walls and the ciliary epithelial la}eis separating 
the capillaries from the posterior chambei oi 
of lack of an adequate vasculai *suppl} to the 
ciliary processes is purely conjectural A micio- 
scopic study of the few specimens of fibioplasia 
available showed abnormal ciliary processes in 
the disease These w^ere distorted and sti etched 
out but not connected to the fibroplastic mass 
in every case Thus, morphologic evidence of 
abnormality of the ciliary body does exist 
If the cihaiy body is at fault because of im- 
proper vascular development, it is probable that 
a more adequate vascular connection could be 
produced surgically In considering these pos- 
sibilities one recalls the proposal made liy Son- 
dermann regarding a certain type of glaucoma 
He stated the belief that glaucoma could arise 
from overproduction of aqueous humoi m rela- 
tion to increasing stricture of the voitex vein 
at the region of the ampulla and substantiated 
this theory wnth pathologic specimens Sondei- 
mann said that such glaucoma could be detected 
by observing fluorescein sodium in the anteiior 
chamber in an extremely short time after an 
intravenous injection, as compared with the time 
for a normal eye He expressed the opinion 
that there is occasionally a “secretory” glaucoma 
He attempted to establish new^ vasculai drainage 


10 Sondemann, R Meine Glaukomtheone und die 

Monatsbl f Augenh 92 
cSld-335, 1934, A New Operation for Glaucoma, Ber u 

1^934 deutsch ophth Gesellsch 50 78-81, 


of the ciliaiy body by pei forming a tiephination 
of the sclera ovei the ciliary body, so that the 
seal tissue repair of this lesion and the newly 
foiined blood vessels along this tiact could con- 
nect the cii dilation of the ciliary body wnth that 
of the episcleia In Sondeimaim’s hands this 
ojxiiation has been effcctne Provided a bettei 
arteiial blood suppl}^ oi a bettei venous diain- 
age of the cihtary body is needed and can be 
surgically established, it is possible that this type 
of opeiation could be of ralue in letrolental 
fibi oplasia 


plications, this operation was tiied on 1 infant 
w'ho had unilaterally a marked peisistence of 
functioning pupillaiy membiane, a shallow^ an- 
teiior chamber, a fetal blue ins and an opacity 
deep in oi behind the crystalline lens Thiee 
weeks after the operation the blood vessels in 
the pupillcir} membiane had ceased functioning, 
the coloy of the ins improved, the anteiior 
chambei deepened and the eye w'as growing — a 
dramatic result Similar operations have been 
pel formed on 18 infants In 2 the eyes showed 
so much improvement that each mother re- 
quested that the operation be done on the other 
eye also Six other e>es have showm impro\e- 
ment after this operation In 1 patient glau- 
coma was lelieved and did not recur If the 
opeiation is really responsible for the improve- 
ment, it is possible that the benefit may be de- 
ined from some factor in the operation not now 
obvious This operation may have possible 
therapeutic value for these infants, but this state- 
ment is made w’lth hesitation, since the operation 
has }et to prove its ralue In this series, how- 
ever, no complications have arisen It should 
by no means be performed loutinely on all in- 
fants with retrolental fibroplasia until it has 
proved Its worth m carefully selected cases, in 
which there is little chance of harm and great 
chance of improvement This method of de- 
termining the effectiveness of surgical treatment 
must necessarily, be slow, especially when it is 
considered that many of the eyes operated on 
show considerable deterioration and would not 
improve even after an operation of proved value 

The justifiable indications for an operation 
on such an insecure basis have been m infants 
with one eye severely involved and the other 
showing little or no involvement or m in- 
fants with severe bilateral fibroplasia m whom 
a complication such as glaucoma, foimation of 
posterior synechia, or development of corneal 

opacities 01 a combination of these is beginning 
to appear ' ® 

The technic of the operation is as follows- 
The conjunctival flap ,s turned down toward 
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the limbus from about 4 mm behind Caie is 
taken to cleanse the sclera thoroughly, a 1 mm 
trephine is applied approximately 2 mm from 
the limbus In eyes m which there is practicalty 
no anterior chambei, the dangei of entering 
the ins angle is small In no operation has 
this happened A reduction in resistance is 
Usuall} noted when the sclera has been com- 
pletely penetrated, but inspection from time to 
time IS the safest guide to knowing when one is 
approaching the ciliary body The button is 
easity removed by gentle dissection, and the 
flap IS replaced The wound is reclosed with a 
continuous suture, the lower end of which is left 
relatnely long, so that it can be easily removed 
without giving anothei anesthetic No dressing 





Fig 3 — Artist’s drawing of an eye in which the 
\ascular connection between the ms and the episcleral 
net extends along the scar of an incision made for 
extraction of a cataract This shows that if need for a 
newh formed lascular connection exists such a connec- 
tion can be established along an operative wound 

is applied to the eye, and on the fifth day the 
suture IS removed 

No e 3 'es that have had this operation per- 
formed on them have been obtained, it is im- 
possible to state whether or not new vascular 
connections are actually produced In 1 in- 
stance however, I have seen a vascular connec- 
tion betw een episcleral vessels and newly formed 
\essels on the iris along the tract of an incision 
made for extraction of a cataract m a patient 
with severe glaucoma (fig 3) This demon- 
strates that new' \ascular 'connections large 
enough to be seen without magnification can be 
and are established along an operative wound 


between the interior and the exterior of the 
eye if the need is strong enough 

SUMMARY 

In approximately 12 pei cent of all piematuie 
infants weighing 3 pounds (1,307 Gm ) or less 
at birth retrolental fibroplasia develops 
Partial resolution of the fibroplastic tissue in 
the eyes in which growth does occui w'hen no 
complications arise rarely results in improve- 
ment sufficient to permit good vision 

Occasionally, cataractous development may 
obscure deeper oculai changes 

Inability of the infants to judge distance is 
a common characteristic 

The “fetal blue” color of the ins persists 
longer, its speed of disappearance being in diiect 
pioportion to tbe rapidity of giowth of the 
involved eye 

One atypical case oiiginally reported must 
now' be excluded The full term biith of a 
30 unger sister wuth the same lesion indicated 
a probable hei editary factor, not evident in am 
othei cases 

Mental retaidation in infants with retrolental 
fibroplasia appears to be less fiequent than mental 
retardation in normal premature infants 
Radiation therapy has proved to be valueless, 
in fact, more t damaging than beneficial 

Glaucoma, a complication of some frequencj, 
rarely gives rise to hydrophthalmos and appears 
to be preventable by daily use of miotics On 
the other hand, mydriatics having an effect of 
short duration used once a week are less suc- 
cessful in preventing posterior synechia 

The “dentate processes,” originally improp- 
erly interpreted, are actually brown (pigmented) 
oi red (unpigmented) ciliary processes, ob- 
servable through dilated pupils, extending m 
front of the opaque tissue These piocesses in 
infants with fibroplasia are narrower, often less 
pigmented and perhaps more elongated than the 
ciliary processes observed in the same manner in 
infants with normal eyes 

The more tenable theory of the cause of this 
disease is that failure of production or accumula- 
tion of aqueous humor may be caused by the 
effect of precocious exposure to light, which 
activates the musculature of the pupillar 3 ' and 
the ciliary body before the hyaloid vascular S 3 'S- 
stem has disappeared This failure leaves the 
crystalline lens dependent on the h 3 'aloid arterj' 
and tunica vasculosa lentis, thereby causing per- 
sistence of this vascular system 

Surgical attempt to establish new' vasculai 
connections betw'een the ciliary bod 3 '’ and the 
episclera by scleral trephination o\er the ciliary 
body appears to produce some improvement 
243 Charles Street 



TWO UNUSUAL OCULAR TUBERCULOMAS 

P H BOSHOFF, MD, A^D E GRASSET, MD 

JOHA^•^ESBUKG, SOUTH AFRICA 


The larit) of primary tubeiculosis of the 
bulbar conjunctua justifies the descuption of 
a case of this condition The second case de- 
scribed in this article is an instance not of pii- 
maiT tubeiculosis but of the formation and 
spread of a tuberculoma ^^hlch aie unusual and 
north} of lecoid 

The incidence of primar} tubeiculosis of the 
conjunctiva vanes fiom 1 3,000 to 1 60,000 
cases, of which 20 to 30 pei cent are instances 
of the bulbar \ariety ^ It is difficult to asccitain 
whether a tuberculous focus is piimaiy or not 
It is a general rule, originating from Axenfeld,- 
that progressive pulmonary tubeiculosis is an- 
tagonistic to the establishment of tuberculosis in 
the eye The cutaneous leaction to tubeiculin 
is not entirely specific or dependable, for in 
some cases of proved tuberculosis the reaction is 
negative and a positive cutaneous reaction has 
been described in some cases in which no tubei- 
culosis was present - In our opinion, a positive 
reaction to an intradermal test with 1 5,000 
dilution of old tuberculin is still a useful indica- 
tion of the state of allergy or anerg}^ of a person 
A further useful sign is that with primary con- 
junctival tuberculosis there is usually early in- 
volvement of the regional lymph glands ® A few 
diagnostic signs in our first case point to the 
fact that the tuberculoma of the conjunctiva was 
primary in origin 

REPORT OF CASES 

Case 1 — A South African Negro 25 years of age 
was admitted to the hospital with a note from his 
physician which stated that the patient while hammer- 
ing on rock during gold-mining operations sustained a 
horizontal laceration of the bulbar conjunctiva three 
weeks before we saw him A tumor developed over 
the site of injury, and because there was enlargement 
of the preauricular and premassetenc lymph glands, his 
physician thought it might be malignant On exami- 
nation there was found a roll-hke, somewhat peduncu- 
lated, red tumor lying horizontally below the cornea 
— — # 

1 Samuelson, A Primary Tuberculosis of Con- 
junctiva, Arch Ophth 15 975 (June) 1936 

2 Wegner, W Zeitfragen der Augenheilkunde, 
Stuttgart, Ferdinand Enke, 1938, p 328 

3 Igersheimer, J , in Schieck, F , and Bruckner, A 
Kurzes Handbuch der Ophthalmologic, Berlin, Julius 
Springer, 1932, vol 7, p 87 


and attached to the scleral conjunctiva (fig 1) It 
was vascular, resembling a glaucoma, and the conjunc- 
tiva around it was moderatclv hyperemic The surface 
of the tumor was smooth, and no sign of ulceration 
existed The premassetenc and preauricular Ijmph 
nodes were enlarged, hard and painful when palpated 
On attempting to remove a piece of the tumor for 
histologic examination, we found that the entire tumor 
could be torn off at its base The raw a«a, wdicrc 
it had been attached, was cauterized by heat, and it 
healed without any untoward reaction The hmph glands 
were left untouched Histologic examination revealed 
that the biops> material consisted of tuberculous granu- 
lation tissue, and an intradermal test with a 1 5,000 
dilution of old tuberculin was immcdiatelj earned out 



Fig 1— A primary tuberculoma of the bulbar con- 
junctiv'a 


This was repeated a week later Both tests gave nega- 
tive results A biologic test with material from the 
preauricular lymph gland gave positive results Roent- 
genologic examination of the lungs and investigation 
of the sputum yielded nothing of importance During 
the fifth week after the patient was admitted to the 
hospital the intradermal test with old tuberculin gave 
a strongly positive result At no time was there a 
rise in temperature or any loss of weight The patient 
was treated with a tubercle endotoxoid prepared by 
the method of Grasset-^ During the two months of 
endotoxoid tr eatment s the enlargement of the premas- 

4 Grasset, E Tubercle Endotoxoid m the Treat- 

ment of Tuberculosis in South African Natives Am 
Rev Tuberc 49.1, 1944 ' 

5 A full consideration of our results with tubercle 
endotoxoid treatment in ophthalmology will be the sub- 
ject of a publication in the near future 
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setenc and preauncular glands slowlj disappeared The 
patient was discharged as cured after three months in 
the hospital 

In this case primary infection of the bulbar 
conjunctna entered through a conjunctival 
wound As this South African native is a 
vorker in a gold mine, ^Yhere he is exposed to 
tuberculous infection, such an entrance of the 
bacillus is feasible 

C'lSE 2 — In a South African Negro, approximately 
40 jears of age, a large, smooth, flattish, rounded tumor 
developed subconjunctivallj on the sclera under the upper 
eielid (fig 2) It is not knoivn how long this growth 
had existed before his physician discovered it The 
tumor caused no \ascular reaction in the overljing 
conjunctna The eje itself showed signs of long- 
standing chronic iridocj clitis , posterior synechiae and 
abundant keratic precipitates were present Gonioscopi- 
callj we could find onh abnormal deposition of fine 
broAvn pigment on the iridocorneal trabecula and 
deposition of fibrinous masses central to the internal 
corneal bulge of Schwalbe The lens was slightly 
haz^, but the \itreous was so cloudy that onlv an 
indistinct glimpse of the choroid of the lower quadrants 
ot the fundus could be obtained Roentgenologic and 
laboratory im estigations gave negative results, there 
was mild lymphocj tosis, and an intradermal test wnth 
1 5,000 dilution of old tuberculin gate strongly posi- 
tne results Biopsj w'as thought necessart Through 
a small conjunctital incision, a piece of the granuloma 
was excised, and at once vitreous humor appeared at 
the site The conjunctna w'as immediately sutured It 
was now obtious that the titreous protruded bejond 
Its normal limits because of erosion of the coats of 


the eye During the three w’eeks following the opera- 
tion the eye became inflamed and hypotonic, owing to 
advanced destruction of the u-vea and reaction resulting 
from operative intervention We instituted endotoxoid 
treatment, but it was already too late After three 
wrecks in the hospital the patient refused further treat- 
ment and at his insistence was repatriated to Portuguese 
East Africa The pathologist reported that in Wie 
tuberculous granulation mass traces of choroid and 
sclera were present No biologic test w^as made 



Fig 2 — Subconjunctival protrusion of a uveal tuber- 
culoma 


This tuberculoma could not hav e been primary 
m origin but must have been a blood-borne 
infection from some unknown source What is 
interesting is the fact that the tumor eroded the 
coats of the eye and grew outward under the 
conjunctiva 



INTRAVITREAL PENETRATION OF PENICILLIN AND PENICIL^^ 
THERAPY OF INFECTIONS OF THE VITREOUS 


IRVING H LEOPOLD. MD, D Sc 
With the Tfciinical Assistance of IMakjomf WiEr\, BA 

PniLADEEPHIA 


Recent!) von Sallmann, Meyer and Di Grandi ^ 
have pointed out the unsatisfactory i espouse of 
ectogenous infections of the vitreous to any type 
of therapy Yon Sallmann = demonstiated that 
iontophoresis with penicillin and lontophoiesis 
plus systemic admuiistiation of sulfonamide com- 
pounds failed to produce improvement of ectoge- 
nous intraocular infections Because these au- 
thors were unable to produce adequate levels 
of penicillin in the Mtreous of tlie normal eye 
by corneal lontophoi esis or by systemic admin- 
istration, the)' lesorted to direct inlravitieal in- 
jections Their studies showed that penicillin 
w^as present in the vitreous liuinoi in a concen- 
tiation greatei than the bacteriostatic lequire- 
ment for twent)-four houis after the initial 
injection Initial iiitravitreal injections of peni- 
cillin produced retinal damage at the site of the 
needle puncture and opacities and occasional 
hemorrhage in the vitreous The authors stated 
that if a fine needle w'as used and directed into 
the central area of the vitreous there was little 
danger of pioducing a cataract or retinal detach- 
ment with one injection of refined penicillin 
Von Sallmann, Mejei and Di GrandM did 
not study the histologic damage following m- 
travitreal injection of sulfonamide compounds 
Leopold and Sclieie ® briefly reported such changes 
following intravitieal injection of sulfanilamide, 
sulfapyndme and sulfathiazole The histologic 

From the Department of Ophthalmology and the 
Harrison Department of Surgical Research of the Uni- 
versity of Pennsyhama ’ 

The work described in this paper was done under 
a contract recommended by the Committee on Medical 
Research, between the Office of Scientific Research and 
Development and the University of Pennsylvania *, 

1 von Sallmann, L , Meyer, K , and Di Grandi, J 
Experimental Study on Penicillin Treatment of Ectog- 
enous Infection of Vitreous, Arch Ophth 32 179 
(Sept) 1944 

2 von Sallmann, L Penicillin and Sulfadianne in 
the Treatment of Experimental Intraocular Infection 
With Pneumococcus, Arch Ophth 30 426 (Oct) 1943 

3 Leopold, I H , and Scheie, H G Studies with 
Microcrystalhne Sulfathiazole, Arch Ophth 29 811 
(May) 1943 


damage brought about h) such injections w'as 
similai to that obscived with penicillin and w^as 
most pionounced with sulfapyndme Leopold 
and Scheie® suggested that theie w'as little to 
lie gamed by mtiavitieal injections of sulfonamide 
compounds, as tlieoi etically quite adequate con- 
centiations in the vitieous could he obtained in 
infected eyes by systemic admmistiation of these 
substances They suggested that the only gam 
fiom such tieatment w'ould he an immediately 
high intravitreal concentration of the agent The 
failuic of intravitreal injections of the sulfon- 
amide compounds to he moie efiective than the 
systemicaliy administeied duig in dealing infec- 
tions wuth Staphylococcus auieus, as repoited 
b) von Sallmann, Meier and Di Grandi.’- sub- 
stantiates this impiession These authois w'eie 
able to halt the piogicss of infections of the 
viti eons w ith a hemolytic sti am of Staph aureus 
by means of one mtiavitieal injection of a solu- 
tion of penicillin As ahead) pointed out, then 
reasons for adopting this method of therapy w-ere 
based on the inadequac) of concenti ations in 
the vitieous obtained m the noimal eye wuth less 
damaging routes of admmistiation It seemed 
advisable, therefore, to determine the vitieous 
concenti ations to be obtained in the inflamed 
eye by intiamuscular, intiavenous and subcon- 
junctival injections and by injection into the 
ant ei 101 chamber 

ILis to he expected that with increased pei- 
meahiht) of the capillanes there might he an 
increased penetration of penicillin into the vit- 
'reous An increase in the secondary aqueous 
has been shown to follow systemic admmistiation 
of penicillin after paracentesis by von Sallmann 
and Struhle and Bellows ^ and after inflamma- 
ti 6 n by Leopold and LaMotte ® 

4 Struble, G E , and Bellows, J G Studies on 
the Distribution of Penicillin in the Eye. TAMA 
125 685 (July 1) 1944 

5 Leopold, I H , and LaMotte, W O , Jr Pene- 
tration of Penicillin in Rabbit Eyes with Normal 
Inflamed and Abraded Corneas, Arch Ophth 33*43 
(Jan) 1945 
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PENETRABILITY OF PENICILLIN INTO 
THE IHTREOUS 

Methods of Admimsh atwn — ^The following routes of 
administration were considered in this study 

1 Subconjunctival injection consisting of 025 cc of 
a solution containing 10,000 Oxford units of sodium 
penicillin per cubic centimeter c of isotonic solution of 
sodium chloride U S P Such injections were made 
in e>es preMously anesthetized ^Mth a 05 solution of 
tetracaine hj drochloride 

2 Intramuscular injection of 4,000 Oxford units of 
sodium penicillin per kilogram of body weight 

3 Intramuscular injections of 4,000 Oxford units of 
penicillin 7 per kilogram of body weight This solu- 
tion of penicillin also contained naphthj Imethyiimidazo- 
line hydrochloride,® 0 25 mg per cubic centimeter, or 
neo-sj nephrine hvdrochloride, 0 5 mg per cubic centi- 
meter, and 20 or 6 per cent gelatin, the concentra- 
tion depending on the vasoconstrictor used Such 
preparations haie been shown by Rlioads and his asso- 
ciates® to maintain high levels of the substance in the 
blood for sev'eral hours This metliod was tried here 
witli the hope that the prolonged level of the substance 
m the blood w'ould allow' greater penetration into the 
vitreous humor 

4 Intravenous injections of penicillin Each injec- 
tion contained 4,000 Oxford units of the sodium salt 
per kilogram of bodj weight 

5 Injections into the anterior chamber of 0 25 cc 
of a solution containing 2,000 units of sodium peni- 
cillin per cubic centimeter The anterior chamber was 
punctured obliquely, starting at the limbus in ejes 
previously anesthetized with a 05 per cent solution of 
tetracaine hvdrochloride The aqueous humor was 
withdrawn into tlie syringe and mixed with the peni- 
cillin solution in the syringe Then 025 cc of the 
mixture of penicillin solution and aqueous humor was 
injected into the anterior chamber The resultant 
solution injected contained approximatelv 250 Oxford 
units of penicillin Although the punctures were made 
obliquely through the cornea, some of tlie aqueous 
mixture leaked from the puncture site , so the exact 
amount m the anterior chamber was not known All 
concentrations of penicillin w'cre determined by a modi- 
fication of Rammelkamp’s method of bioassay 

Studies were made on the following types of rabbit 
ey es 

1 Normal rabbit eyes 


6 The penicillin was provided by the Office of 
Scientific Research and Development from supplies 
assigned by the Committee on kledical Research for 
clinical investigations recommended by the Committee 
on Chemotherapeutics and other agents of the National 
Research Council 

7 This preparation of penicillin was supplied by 
Dr William Parkins, of the Harrison Department of 
Surgical Research of the Hospital of the University 
of Pennsylvania 

8 This compound was obtained in the form of 
pnvine hvdrochloride (Ciba Pharmaceutical Products, 
Inc ) 

9 Rhoads, J E , and others Personal communica- 
tion to the author 

10 Rammelk-amp, C H lilethods for Determining 
Concentration of Penicillin in Body Fluids and Exu- 
dates. Proc Soc Exper Biol & Med 51 95 (Oct') 
1942 


2 Rabbit eyes with infections of the anterior cham- 
ber The infections were produced by injection of 
002 cc of a diluted eighteen hour broth culture of a 
hemolytic strain of Staph aureus Each injection con- 
tained approximately 400 organisms One could not 
be certain of tlie exact amount of culture retained in 
the anterior chamber, as some aqueous humor always 
leaked out of the puncture However, in all eyes so 
treated signs of severe infection developed within 
tvventy'-nme hours , these eyes were anesthetized with a 
0 5 per cent solution of tetracaine hy drochloride prior to 
injection of the culture Penicillin studies were made 
twenty-four hours after such injections 

3 Rabbit eyes with 0 02 cc of histamine hydro- 
chloride (1 1,000) injected into the vitreous fifteen 
minutes before administration of any penicillin prepa- 
ration All eyes were locally anesthetized wuth a 05 
per cent solution of tetracaine hydrochloride 

4 Rabbit eyes on which basal iridectomies were done 
two weeks prior to any penicillin studies Approximately 
one fifth of the ins was removed in this operation 

In all instances, the specimens of vutreous were anal- '* 
y'zed fifteen minutes, forty'-five minutes and one hour 


T VBLE \ —Iniramti eons Conccntiations of Peniallm 
Follozvtng Intiamusculai and Intravenous 
Administration of Penicillin 
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and forty-five minutes after the initial administration 
of penicillin After some modes of administration it 
was necessary' to determine the concentrations of peni- 
cillin in the vitreous tliree hours and four hours after 
injection 

Results — The data are listed in tables 1, 2 ^ 
and 3 All lev'els represent the av'erage levels 
for the tvv'O eyes It is evident from the data 
listed in table 1 that detectable concentrations 
of penicillin in tlie vitreous were not present 
in normal eyes after intravenous or intramus- 
cular administration of penicillin These results 
also indicate that prolongation of the level of 
penicillin in the blood by use of a penicillin- 
gelatm-vasoconstrictor preparation did not in- 
crease the penetration of penicillin into the vit- 
reous of normal eyes In eyes with infections 
of the anterior segment the penicillin did pene- 
trate into the vitreous humor with all these 
methods Intravenous injection produced the 
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highest levels of pemcillin in the vitreous Peni- 
cillin m the vitieous was just detectable in eyes 
which had received intravitreous injections of 
histamine prior to administration of the penicillin 
The results of subconjunctival admmistiation 
of penicillin are recorded in table 2 Although 
the presence of the substance m the vitreous 
was detectable in normal ejes for thiee hours 
after such an injection, the levels were much 


Table 2—Iniwviiicous Conccniiahons of Pcmalhn 
FoUozuuig Subconpmcitval Injcciwns 
of Pcmcilhn 


Time of 
Analysis After 
Injection, ilin 


Ejcs with Infections 
formal Eves, of Anterior Chamber, 
Oxford Units of Oxford Units of 
Penicillin per Cc Penicillin per Cc 


15 

45 

103 

ISO 


0 000 

012S 

0 07S 

0 510 

0 07S 

0 250 

0O7S 

0 250 


greater in eyes with an inflamed anteiior cham- 
ber E\en in normal, as well as in inflamed 
et'es subconjunctival injection produced highei 
intravitreal levels than the inti amuscular or the 


unit per cubic centimeter might be of value m 
treating infections of the vitreous due to peni- 
cillin-sensitive organisms The methods which 
produce levels of 0 15 Oxford unit pei cubic 
centimeter of vitreous oi higher in infected eyes 
merit trial m tieatment of infections of the 
vitreous Subconjunctival injection and injec- 
tion into the anterior chamber produced levels in 
the vitreous above 0 15 unit per cubic centimeter 
in eyes with an inflamed anterior segment The 
parenterally administered penicillin never leached 
this concentration in the vitreous Intravenous 
administration of penicillin produced a concen- 
tration of penicillin in the vitreous of about 
0 08 unit per cubic centimeter m the inflamed 
eye This w^as the highest level reached with 
the parenteral method of administration These 
methods w'ere therefoi e compared wuth the mtra- 
vitreal injection of penicillin for effectiveness in 
combating an expeiimental ectogenous infection 
of the vitreous 

PENICILLIN THERAPY OF INFECTIONS 
OF VITREOUS 


intravenous mode of administration 

The results of injections into the anterior 
chamber are piesented in table 3 The concen- 
tiations in the vitreous of normal eyes were 
greater than the concentrations obtained by any 
previous method The levels obtained in in- 
flamed eyes were still greater In eyes wdiich 
w^ere normal except for previous iridectomy, the 
vitreous level exceeded that in the vitreous of 
normal ejes similail} treated wuth injections into 
the anterior chamber * 


Table 3 — Inti avtireous Concent) afwns of PoDctUvt 
Following Injections of Penicillin Into 
Ante) 10 ) CJiantbe) 


Tune of 

Normal 

Ejes ivith Infection 
of Anterior 

Ej es with 

Analysis 

Eye, 

Chamber, 

Iridcctonij , 

After 

Oxford Units 

Oxford Units 

Oxford Units 

Injection, 

of Penicillin 

of Penicillin 

of Penicillin 

Aim 

per Cc 

per Cc 

per Cc 

15 

0 312 

0 624 

0 312 

45 

0 312 

1200 

0 312 

105 

0 312 

0 624 

0 624 

180 

0 078 

0 312 

0 312 

240 

0 030 

0 078 

0 624 


In a recent leview, Salter has indicated that 
a desirable concentration of penicillin in the 
blood Avould be m the range of 015 Oxford 
unit per cubic centimeter Theoretically, there- 
fore, all the methods described ivhich produce 
intiavitreous levels in excess of 015 Oxford 

11 'Salter, W T Antibiotics and Bacteriostatics in 
Blood and Body Fluids, New England J Med 231 : 
651 (Nov 9) 1944 


Method — All rabbits were of a bluc-eycd or brown- 
eyed chinchilla strain, weighing between 2 to 3 Kg 
The organism used was Staph aureus, taken from a 
patient with septicemia An eighteen liour culture of 
this organism was sensitive to concentrations of peni- 
cillin in the serum ranging from 005 to 002 Oxford 
unit per cubic centimeter IntraMtreoiis injections of 
001 cc of a diluted eighteen hour broth culture of 
this organism were made m both eyes of 50 rabbits 
Each injection contained approximately 400 organisms 
In all eyes receiving such injections signs of severe 
infection developed in tAventj^-four hours By that time 
aqueous flare and floaters w^ere conspicuous The 
xitreous gradually became opaque, preventing any de- 
tailed Aiew of the fundus All untreated ejes Were 
phthisical after four to six weeks Treatment was 
started in all rabbits tw'O hours after injection of the 
culture of Staph aureus The following methods of 
treatment wuth sodium penicillin w^ere used 

1 Intravenous administration of 4,000 Oxford units 
of penicillin per kilogram of body weight Injections 
were made every tw'o hours and were continued for 
seventy-tw'o hours Six rabbits were used 

2 Subconjunctival injections of 025 cc of a solution 
containing 10,000 Oxford units of penicillin per cubic 
centimeter These injections were made every three 
hours for seventy-tw'O hours The previous determina- 
tions of intravitreal concentrations indicated that one 
such injection maintained concentrations above 0 20 
Oxford unit per cubic centimeter for three hours The 
right eyes of 6 rabbits were so treated, the left eyes 
receiving no therapy 

3 Injections into the anterior chamber of 0 25 cc of 
a solution containing 2,000 units of penicillin per cubic 
centimeter These injections w'ere made in a manner 
similar to the injections described in the first part of 
this paper According to the intravenous levels of 
penicillin obtained, one such injection maintained the 
intravitreal concentration of penicillin above 0 3 Oxford 
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unit for three hours Therefore injections were made 
e\ery three hours Although care was exercised not 
to touch the lens with the needle, considerable damage 
to the lens occurred in 3 eyes so treated Occasional 
hemorrhage occurred in the anterior chamber, and 
considerable fibrinous exudate appeared in all eyes, 
w'hich made repeated injections difficult and inconstant 
m amount This method of therapy was continued for 
seventy-two hours The right eyes of 6 rabbits were 
so treated, the left eyes recewing no therapj 

4 Intravitreal injections of 025 cc of a solution of 
penicillin containing 10,000 Oxford units per cubic cen- 
timeter of isotonic solution of sodium chloride The 
cornea became hazy after each such injection, owing 
to the increase of intraocular tension, but cleared within 
a short while as some fluid leaked from tlie puncture 
site All injections were made after anesthetizing the 
eye with a 0 5 per cent solution of tetracaine hydro- 
chloride These injections were made into the center 
of the vitreous, care being taken to avoid making con- 
tact with the lens The right ej^es of 6 rabbits were 
so treated, the left eye of each animal receiving no 
therapy 

5 Intravitreal injections of penicillin of various con- 
centrations Two right eyes received 2,000 units per 
injection, 2 right eyes, 1,000 units per injection, 2 
right eyes, 500 units per injection, 2 right eyes, 250 
units per injection, 4 right eyes, 100 units per injec- 
tion, 2 right eyes, 50 units per injection, 2 right eyes, 
25 units per injection, 2 right eyes, 10 units per injec- 
tion, and 2 right eyes, 5 units per injection All 20 
left eyes received no therapy and acted as controls 

6 Injections into the anterior chamber of 025 cc of 
isotonic solution of sodium chloride Injections were 
made in six right eves every three hours for seventy- 
two hours 

7 Intravitreal injection of 025 cc of isotonic solu- 
tion of sodium chloride One injection was made in 
each of 6 eyes 

Results of The) apy — ^All the 38 left eyes which 
1 eceived no therapy showed pronounced softening 
and opacity of the vitreous in four weeks The 
6 eyes which received injections of isotonic solu- 
tion of sodium chloride into the anterior chanibei 
and the 6 eyes which had intravitreal injections 
of isotonic solution of sodium chloiide also were 
phthisical after four weeks of observ^ation All 
12 eyes treated with intravenously administered 
penicillin show^ed all the signs of phthisis bulbi 
after four wrecks Four of the ej’^es which re- 
ceived subconjunctival injections appeared sim- 
ilar to the control eyes, while 2 of these eyes 
showed posterior cortical opacities of the lens, 
pi eminent opacities of the vitreous and a partial 
view of the fundus aftei four weeks The in- 
flammator) process w as arrested in these 2 ej es, 
but no further clearing occurred m the sulise- 
quent ten w eeks of observation One of the eyes 
treated with injections into the anterior chamber 
show ed onl}' a few v itreous and lenticular opaci- 
ties and most of the fundic details could be seen 
after four weeks One eve so treated allowed 
a partial v lew of the fundus Posterior synechiae 


were present in this eye, as well as lenticular 
and large vitreous opacities The intraocular 
tension, however, was maintained The remain- 
ing 4 eyes showed phthisis bulbi at the end of 
four weeks 

All 6 eyes treated with injections of 2,500 
Oxford units of penicillin were quiet after foui 
weeks of observation Occasional opacities in 
the vitreous, but no other sign of inflammatorv 
activity, could be seen m all the eyes Of the 
20 eyes treated with decreasing doses of peni- 
cillin by injection into the vitreous, all leceiving 
more than 1,000 units per injection were favor- 
ably influenced, m a manner similar to the eyes 
treated with 2,500 units per injection 

One eje each of the eyes receiving injections 
of 500 and 250 units into the vitreous also ap- 
peared similar to the eyes receiving 2,500 units 
per injection All the remaining eyes showed 
considerable opacification of the vitreous, len- 
ticular opacities and posterior synechiae A par- 
tial viewf of the fundus could be obtained in 
these eyes, and the intiaocular tension was main- 
tained in the other eye which received 250 units 
in 2 of the 4 eyes which received 100 units and 
111 1 each of the eyes receiving 50, 25, 10 and 5 
units per injection Even in the poorest of the 
last-mentioned eyes the inflammatory process 
was never as severe, nor did the eyes progress 
as rapidly to the end stages, as in the untreated 
controls 

COMMENT 

It IS evident that subconjunctival injection 
and injection into the anterior chamber will pro- 
duce theoretically adequate concentrations of 
penicillin in the vntieous in inflamed rabbit eyes 
Administration of 4,000 units of penicillin per 
kilogram by the intravenous or by the intra- 
muscular route does not When these methods 
are tried against a standard ectogenous infection 
of the vitreous pioduced by a highly susceptible 
strain of Staph aureus, subconjunctival injection 
of penicillin and injection into the antenor cham- 
ber have some success m combating the infection 
This success is not striking even when therap} 

IS started tw'’o hours after inoculation of the 
vitreous wnth the organisms Intravitreal in- 
jections w^ere successful in all cases when the 
concentration of penicillin was above 500 Oxford 
units pel injection Even lower concenti ations, 
as small as 5 Oxford units per injection, had* 
some effect Thus intravitreal injections are 
superior in therapeutic efficiency to subconjunc- - 
tival injection and injection into the anterior 
chamber However, both methods have some 
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merit, wlieieas all methods of systemic admin- 
istration fail entirely 

Injections into the aiiterioi chambei in 
themselves produce considerable disturbance in 
the aqueous Dunmngton and von Sallmann 
showed that one such injection pioduces re- 
parable changes However, repeated injections 
of penicillin produced some irreparable damage 
m the present experiments Lenticulai opacities 
and anterior and posterior syiiechiae occuired 
Much of this damage may be mechanical in oi igin, 
as the ejes which received repeated injections 
of isotonic solution of sodium chloride into the 
anterior chamber also showed lenticular damage 
and formation of synechiae Howevei, ionto- 
phoresis " and subconjunctival injections ■* also 
give high concentrations in the antenoi chamber 
and should be used whenever possible in place 
of injections into the anterior chambei Thus, 
unnecessary trauma to the intraocular structuies 
of the anterior segment will be avoided ^ 

These studies indicate that with inciease in 
capillary permeability, such as occurs m e) es with 
intraocular inflammation, the penetration of peni- 
cillin into the vitreous is greater than the pene- 
tration of the substance into the vitreous of the 
normal eye when locally or systemically admin- 
istered The difference between the penetiation 
of penicillin into the vitreous of normal eyes and 
the penetration into the vitreous of inflamed e)^es 
IS less than the difference in the concentration of 
penicillin reached in the aqueous of normal eyes 
and the concentration reached in the aqueous of 
inflamed e3^es The levels of penicillin m the 
vitreous of eyes with inflammation of the antenor 
segment following intramuscular administration, 
as recorded here, are considerably less than the 
concentrations observed by Leopold and La 
Motte ® in the aqueous humor of eyes v ith cor- 
neal infections Our observations are similai to 
those of Duke-Elder,^® who stated that the vit- 
reous resembles the aqueous in the quality of its 
changes in content secondarj'’ to alterations m 
capillary permeability but that the changes m the 
vitreous are smaller, take longer to reach a maxi- 
mum and return more slowly to normal than do 
the changes in the aqueous It has also been 
noted by many observers that the increase in 
capillary permeability is gi eater in the experi- 
mental animal, especially the rabbit, than in 
man Therefore, although it is important to 
determine the concentration of pemcillm m the 


vitreous of inflamed eyes befoie any method of 
therapy is recommended, the data i epoi ted hei e 
indicate that this concentration is not so im- 
portant a factoi ill the case of the vitieoiis humoi 
as m that of the antenoi segment of the eye 
It IS inteiesting to note that although high con- 
centrations of penicillin aie produced m the an- 
terioi chamber, lelatively little penicillin reaches 
the vitieous chamber This suppoits the belief 
that the iiis-lens contact is fairly close and that 
the flow of substances in the anterior chamber 
is largely away from the vitieous Adler’s 
studies with sugar indicated this In this investi- 
gation he suggested that iridectomy might in- 
crease the concentration in the vitreous of sub- 
stances placed m the anterior chamber In the 
eyes with small iridectomies penicillin reached 
the vitreous from the anterior chambei in highei 
concentrations than it did m normal eyes This 
study suggests that corneal iontophoresis oi 
injection of penicillin into the anterior chamber 
might give adequate concenti ations of the sub- 
stance m the vitreous m eyes with iridectomy, 
aphakia oi partial or complete removal of the 
lens-11 IS barrier Dunnington and von Sall- 
mann leported 3 cases of endophthalmitis, 
probably due to Staph aureus, m aphakic eyes 
In these cases penicillin iontophoresis was used, 
with successful regiession of the infection in 
1 case, uith regression but loss of visual ability 
111 another and with total failure in the third 
It IS tempting to speculate on the reason for 
the failures of subconjunctival injection and in- 
jection into the antenor chambei to control suc- 
cessfully experimental infection m all cases re- 
ported here, even though these methods produce 
theoretically adequate concentrations of penicillin 
m the vitreous of the inflamed eye It may be 
that the penicillin diffuses slowly and unequally 
through the vitreous gel It is also possible that 
the organism is not so susceptible to penicillin 
m the vitreous gel as in sei um or aqueous humor 
It may be that the infection was too overwhelm- 
ing However, it is important to note that these 
methods were partially successful in controlling 
the infection in 4 out of 10 ej'^es One may con- 
clude that methods of producing high concentra- 
tions of penicillin in the anterior chamber, such 
as iontophoresis- and injections into the an- 
terior chamber, as well as subconjunctival injec- 
tions,^ have merit in treating ectogenous infec- 
tions of the vitreous due to a pemcillin-sensitive 


12 Dunnington, J H , and von Sallmann, L Peni- 
cillin Therapy in Ophthalmology, Arch Ophth 32 353 

y (Nov) 1944 

13 Duke-Elder, W S Text-Book of Ophthal- 
, mology, St Louis, C V Mosbj’- Company, 1939, vol 1, 

(o) p 466, (6) p 441, (c) p 468 


organism In the presence of a break in the 
lens-ins barrier, such methods may be more 
successful However, no one of these methods 
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IS as efficient as mtravitreal injections of peni- 
cillin 

SUMMARY 

1 Intramuscularly and intravenously admin- 
istered penicillin m a concentration of 4,000 units 
per kilogram failed to produce detectable con- 
centrations of penicillin in the vitreous humor 
m the normal rabbit eye 

2 Prolonging the length of time that penicillin 
remained m the blood stream by emploj mg 
a penicillin - gelatin - vasoconstrictor preparation 
failed to increase the intravitreous penetration 
of penicillin from the blood stream in the normal 
rabbit eye 

3 Subconjunctival injection of penicillin and 
injection of the substance into the anterior cham- 
ber produced detectable concentrations of peni- 
cillin in the vitreous in the normal rabbit eye 

4 All methods of administration produced 
higher concentrations of penicillin in the vitreous 
humor m the rabbit eyes with infection of the 
anterior chamber than in normal ej'^es 

5 Theoretically adequate concentrations of 
penicillin in the vitreous were obtained with 
administration of penicillin by subconjunctival 


injection and by injection into the anterior cham- 
ber in the inflamed rabbit eye Such levels were 
adequately maintained for three hours after one 
injection 

6 Higher concentrations of penicillin in the 
vitreous were obtained in eyes with iridectomies 
than in normal eyes after injections of penicillin 
into the anterior chamber 

7 Intravenously administered penicillin failed 
to stop the progression of expenmentalfy induced 
ectogenous infections of a vitreous caused by a 
penicillin-sensitive strain of Staph aureus 

8 Repeated subconjunctival injections of peni- 
cillin and injections into the anterior chamber 
halted the progress of mtravitreal infection due 
to Staph aureus m 4 of 10 rabbit eyes 

9 Intravitreal injections halted the progress 
of ectogenous infections of the vitreous due to 
Staph aureus m all eyes receiving one injec- 
tion consisting of more than 500 Oxford units 
of penicillin Lower concentrations than this, 
including 5 units per injection, were partially 
successful 

Hospital of the University of Pennsylvania 



CYCLOPIA COMPLETA AND ARHINENCEPHALIA COMPLETA WITH 
UMBILICAL HERNIA IN A FULL TERM CHILD 

REPORT OF A CASE 
JAMES E KINDRED, PhD 

CHARLOTTESVILLE, \A 


Recently there came into my hands the case 
history and excellent photographs of a human 
monster at tenn with cyclopia completa, arhinen- 
cephalia completa and umbilical hernia The 
materials were hi ought to me by Mi Daniel B 
Lev}', a student in the University of Virginia 
Medical School, who obtained them through the 
courtesy of Dr H M Digges, of Suffolk, Va , 
the attending physician The specimen is of 
special interest because it was one of those ex- 
tremely rai e monsters in which there is absolutely 
no trace of a nose and yet aside from this defect 
and the presence of the cyclopean eye the face 
shows only a slight degree of abnormality 
Hannover (1882) collected the leports of 
103 cases of c}clopia in man which had been 
published up to that time ^ Examination of the 
reference to cyclopia in man in the Quaitoly 
Cnmulatwe Index Medicus and in the “Index 
Catalogue of the Library of the Surgeon-Gen- 
eral’s Office of the United States Aimy” since 
that time has revealed 92 instances reported since 
1882 This total of 195 cases is a rather low 
incidence of malformation compared with the in- 
cidence of malformation in other parts of the 
body Thirty of these cases in which the anoma- 
lous conditions are well discussed and illustrated 
and which seem to be representative of the vari- 
ations which accompany c 3 xIopia have been 
used as a backgiound in describing the present 
specimen 

HISTORY OF THE CASE 

^The father was 28 years of age, the mother, aged 
25, had previously borne 2 normal living children 
Both parents were Negroes Wassermann tests gave 
negatne reactions Both parents said they had not had 
any venereal disease The mother suffered severe supra- 
pubic pain during the last three months of pregnanci 
There was no evidence of toxemia before, during or after 
delivery The recoiery was normal Labor began at 
term and lasted from 10 a m to 10 p m The child 
was born m the left occipitoanterior position 
The child, who was thought to be female, weighed 
10 pounds 2^2 ounces (5,775 Gm ) There was four 
or fi\e times the usual amount of ammotic fluid The 

^ only signs of life were a few muscular movements, 
/ 

1 Hannover, A , cited by Adelmann 


which subsided practically at once There was no evi- 
dence that the lungs were ever expanded The body 
w-as covered with a persisting lanugo, and the hair on 
the head was excessively long There was no nose 
A single eye was present in the center of the face 
The eve was open at birth and remained so A mouth 
was present The limbs and feet were symmetric and 
of normal shape, but rather short and stubby There 
was a large umbilical cord, into the base of which 
there was a definite umbilical hernia, w ith v iscera 
protruding into the sac Necropsy was not permitted 

DESCRIPTION' or THE SPECIMEN 
AND COMMENT 

The statements just given were made by Di 
Digges Although a necropsy was not performed 
and the internal anatomy could therefore not be 
examined, the unusual nature of the specimen 
seems to tvai rant recording The pictures shown 
m the text were taken immediately after birth 
and aie dear enough to permit amplification and 
interpi etation of the facts supplied by Dr Digges 
A photograph of the whole body is showm in 
figuie 1 The child islaige — probably the largest 
on record wnth a cjclopean eye In 16 cases of 
cvclopia 111 which the w^eight at birth of the 
specimen was given, the range was fiom 1,075 
to 3,750 Gm (avei age w-^eight 2,000 Gm ) Most 
of the cvclopean monsters have been prematuie 
babies of the seventh or eighth month 

In 17 cases m which observations w^ere made 
of the viability of the child at birth 9 babies were 
stillborn, of whom 4 were viable up to the time 
of biith and 2 lived for fifteen minutes, 2 for 
one-half hour and 4 for one lioui, two hours, 
three hours and foui hours respectively It is 
generally agreed that there is no reliable lecord 
of survival of a human cyclopean monster for 
any great length of time Hence the paucity of 
signs of hfe exhibited by this specimen is not 
unusual 

The presence of a greater amount of ammotic 
fluid than is normal suggests that h}dramnios 
was present Such a condition is not unusual in 
human cjclopia, since in 16 cases from the mod- 
ern literature in which histones of the conditions 
at birth w'ere given h}di amnios w'^as present in 
217 
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6 cases, or 37 per cent Such an mcidence of 
hydrannnos is significantly greater than in single 
births from unselected populations, where it has 
been estimated to be about 0 5 to 10 pei cent - 
The etiologic significance of hydramnios m rela- 
tion to cyclopia has not been explained, but it 
might be suggested that hydramnios is an ex- 
pression of general physiologic disturbance in 
the environment in which the embryo has de- 
veloped ® This state of the environment may 
also be related to the age and condition of parity 
m the mother, since m 15 cases for which the 
latter information was given no mother was 
younger than 27 years and there were only 
2 pnmiparas 

^ ^ ^ i ^ -- 



Fig 1 — The cjclopean monster as viewed from the 
right side to show the size and position of the umbilical 
hernia (Photograph bj Gerald Rose ) 

The proportions of the body of the monstei 
are m general normal, but there is a tendency 
toward shortness of limbs and digits The 
umbilical hernia is the most striking abnormal- 
ity of the body aside from those of the face 
The position, size and shape of the hernial sac 
are well shotvn in figure 1 The viscera pro- 
trude into a translucent membranous sac at the 
base of the umbilical cord This sac consists 

2 Szendi, B Ueber die Bedeutung der Struktur 
der Eihaute und des Gefassnetzes der Placenta auf 
Grund von 112 Zv\ illungsgeburten, A.rch f Gvnak 
167 108 (Mav) 1938 

3 ^lall, r P A Study of the Causes Underlying 
the Origin ot Human ifonsters, J Morphol 19 3 
(Feb) 1908 


of the amnion fused w-ith a lemnant of the 
original wall of the embryophore The nipple- 
hke structure at the right of the mass is a small 
piece of protruding intestine This malforma- 
tion has been reported m human cyclopean mon- 
sters, according to Chidester * and Ogne\v,® but 
I have found no reference to it in the modern 
literature Ognew interpreted umbilical henna 
and othei malformations which have been re- 
ported to accompany cyclopia as evidence for 
the centrifugal spreading of biologic agents of 
destruction He expressed the opinion that mal- 
formations may be attributed to developmental 
disturbance of the formative cells from w'hich 
the embryo differentiates The greatest modi- 
fications of development take place in a weak 
central region, such as the cephalic end of the 
body, and from there may spread peripherally I 
and not only radically alter normal development 
but affect detrimentally cells or organs which 
hitherto have been completely normal 

The external genitalia m this specimen do not 
appeal to be normal From the immediate exam- 
ination Dr Digges thought they were female, 
but if this IS the case the condition apparent in 
the photograph indicates that the clitoris is larger 
than normal The alternative is incomplete de- 
velopment of the labioscrotal swellings and hypo- 
spadias, conditions which cannot be decided by 
examination of the picture Abnormalities of 
the extei nal genitalia, particularly in female 
cyclopeans, have been reported, but m descrip- 
tions of 30 representative c}clopeans there are 
only 2 references to malformed genitalia, and in 
both of these specimens the organs were unde- 
veloped male organs ® 

The excellent photograph of the face as a lewed 
from the front (fig 2) allows a more detailed 
examination of the features The head is set 
squarely on the shoulders, and there is little 
if any neck The back of the head is much 
broader than the face and can be seen bulging 
behind the ears In 8 of the i epresentative 30 ; 
specimens to which I refen ed the head was so 
set on the shoulders In the present specimen 
the whole top and back of the head are coveied 
with long black hair, which extends down on 
the front of the head almost to the eye Specific 
mention of long hair extending down on the 

4 Chidester, F E The Origin of Cyclopean Mon- 
sters, Am Nat 57 496 (Nov -Dec ) 1923 

5 Ogne\v% B W Die Zvclopie im Zusammenhang 
mit Anomalien anderer Organe, Anat Anz 70 241 
(Sept) 1929 

6 (a) Burns, W Cy clopean Alonstrosity, Boston ^ 

M & S J 68 513 (Tuly 30) 1863 (b) Chapman, 

K H. Human Cyclopia, Arch Ophth 16 40 (July) 
1936 
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{oiehead has been made m seveial descriptions,' 
and in practical!) all o( the pictures from the 
most recent hteratuie the haii seems to be more 
profuse than in noimal newborn children 
There is practically no foiehead, a chaiactei- 
istic common to most cyclopeans On the inai- 
gins of the space immediately above the eye 
are the rudiments of eyebrows or superciliary 
iidges, which aie sepaiated from each other in 
the middle line and which extend over the lateral 
margins of the ex e at an angle of about 45 de- 



of 16 mm the lowei lid on each side is already 
formed as a shelfhke process of the maxillaiy 
process below the eyeball Medially it meets the 
lateral nasal process in the naso-optic gioove 
The iippei lid and the e)ebrows stait at this 
time, each as a lateial fold of mesodeim covered 
with ectoderm wdiich giows first laterall} fiom 
the supraoptic region and forms the outei can- 
thus® At the 18 mm stage a new fold appears 
medial to this and joins the lateral fold to com- 
plete the median pait of the uppei lid and the 
eyebrow Fiom such a noimal condition it could 
be inferred that the c> clops lacked not onl> the 
primoidmm of a nose but also that part of the 
mesoderm which forms the median parts of the 
exebiow's and the uppei lids The lateral parts 
did dexelop, and hence the ludiments of exe- 
biows There is the possibility that the lateial 
paits of the eyebroxvs and the uppei lids aie 
prolifeiated from the mesoderm of the lateio- 
cephalic margin of the maxillar} processes, xvhich 
aie undergoing rapid extension at the tune the 
ejelids are forming 

Below the superciliary ridges and the limited 
central region of the forehead there is a single 
supeiior palpebra arching over the open pal- 
pebral fissure This eyelid has no tiace of a 
tarsal arch, and the palpebral fold ends abiuptlx 
at the outer canthus, where its lateral maigins 
are overlapped from beloxv by the mferioi pal- 
pebra There are suggestions of cilia on the 
margins, but they aie not maiked The mfenoi 
palpebrae are only slightly arched, and the txvo 
lateral components meet mediall} at a notch 
Each side of the notch meets the lid at an angle 
chaiactenstic of the normal innei canthus No 
puncta lacnmalia can be seen, and theie seems 
to be no trace of cilia, but the lateial ends of 
the inferior palpebrae ^appear to have each a 


Fig 2 — A front \iew of the face of the cyclopean 
monster (Photograph bj Gerald Rose ) 

grees These paitial eyebroxvs aie covered xvith 
long hairs xvhich extend laterocephalad at right 
angles to the direction of the ridges The point 
at xvhich each eyebrow ends medially seems to 
be at the region of the supraorbital notch Such 
partial eyebroxvs m cyclopeans have been recorded 
by seveial investigators ® In a normal embryo 

7 (a) Allan, R A Human Astomatous Cyclops, 
Lancet 1 227 (Feb 26) 1848 (b) Hall, A D Case 

of Cyclopic Malformation, Boston M & S J 65 263 
(Oct 24) 1862 (c) Smith, S , and Boulgakow, B 

A Case of Cyclopia, J Anat 61 105 (Oct) 1926 
i 8 (fl) Hall (6) Smith and Boulgakow ■<- (c) 
Allen, F H Cyclopia, M Rec 50 249 (Aug 15) 

1896 (d) Dougal, D , and Bride, T M A Case of 

Cxclopia, Brit J 2 13 (July 4) 1914 (e) Best, E 


tarsal arch 

Of 25 representative specimens of cyclopia, 
14 had a single arch formed bj the superioi 
palpebra similar to that just described, although 
not alxvays xvith the same degree of aichmg^® 


Zur Frage dec Cyclopie und Arhmcephahe, Beitr z 
path Anat u z allg Path 67 437, 1920 (/) Hagens, 

E W Unilateral Malformation of the Ear Asso- 
ciated xvith Cyclopia, Arch Otolaryng 18 332 (Sept) 
1933 (g) Breckwoldt, H Ueber die Zahnverhaltnisse 

bei Zykiopie und Gesichtsspaltes, Beitr z path Anat 
u 7 allg Path 98 115 (Dec) 1936 


> iwann, i e. me Uevelopment of the Human 
Eye, London, Cambridge University Press, 1928 

JO («) I^urns (6) Chapman,oh case 3 (c) Allan • ' 

(«) Smith and Boulgakow'^ (e) Dougal and Bride 
(/) Best 80 (^) Hagens 8f (h) Scott, J A Monoc- 
ulous Male Foetus, Lancet 1 633 (June 14) 186^ (i) 

Koogler, A A Report of Three Human*'Mon- 


(r ooinotc coiittnucd on jievt pane) 



220 


ARCHIVES OF OPHTHALMOLOGY 


Such a morphologic relation is the result of 
tlie failure of the median primordia of the upper 
lids to form In 9 specimens these primordia 
had formed, and the upper hd was composed 
of two parts which met at a notch in the middle 
line In 2 specimens m which onty a rudi- 
mentary e}e was present the palpebral fissure 
was a mere slit 

There was onl}' a single specimen m this 
group with an e}'^eball in which the inferior pal- 
pebrae were undivided In 22 specimens the 
inferior palpebrae met in a median notch or the 
hd was divided into halves, which met at an 
orally directed angle in the middle line A 
common caruncula within the notch between the 
lo\i er lids, such as is seen in the present specimen, 
has been described m several other c 3 clopeans 
but IS not of common occurrence In 2 speci- 
mens puncta lacrimaha m ere present The 
presence of two lou er lids notched in the median 
line but with a single caruncula indicates median 
fusion of this part of the maxillar}'^ processes, 
since the lower lids are derived from the maxillary 
processes and the caruncula takes its origin 
from the primordium of the internal portion of 

strosities. Am J M Sc 84 129 (July) 1882 (;) Falk, 

J C A Specimen of Cyclocephalus, Philadelphia M 
J 4 671 (Oct 7) 1899 (fe) Wilder, H H The 
Morphology of Cosmobia, Am J Anat 8 355 (Dec) 
1908 (0 Jackson, H Cjxlopean Monster, JAM 

A 53 1483 (Oct 30) 1909 (m) Humphrey, R R A 

Case of Cyclopia in Homo, Anat Rec 28 207 (Aug ) 
1924 (n) Wilber, I E Human Cyclopia Associated 

with Other Ocular Anomalies, Am J Ophth 22 1120 
(Oct) 1939 

11 (a) Chapman, cases 1 and 2 (6) Allen (c) 

Breckwoldt (d) Jackson, H Cyclopean Monster, 
Tr Chicago Path Soc 9 71, 1913 (e) Der Brucke, 
M G Cyclopia, Arch Ophth 15 114 (Jan ) 1936 
(/) Kuperstem, D Cyclops Case, Am J Surg 33 
148 (Julj) 1936 ig) De, M N, and Dutta, H K 
A Case of Foetus with One Eje (Cyclops), J Anat 
73 499 (April) 1939 

12 (o) Galloupe, I F Combination of Cjclopia and 

Anterior Hydrencephalocoele, Boston M & S J 102 
495 (!May 20) 1880 (i>) Durlacher Zur Kasuistik der 

Zjclopie mit Russelbildung, Deutsche med Wchnschr 
41 1128 (Sept 16) 1915 

13 (a) Ognew ° (6) Chapman,®'^’ cases 1 and 2 (c) 

Allan (d) Smith and ' Boulgakow (e) Allen 
(/) Dougal and Bride (g) Best®® (/i) Hagens 
(i) Breckw oldt ®5 (j) Scott (k) Koogleri®* (/) 

Falk (j;i) Wilder (n) Jackson (o) Hum- 
phrej (/>) Wilber 10“ (g) Francis, D J T A 

Short Account of a One-Ejed Monster, London M 
Gaz 34 580 (Aug) 1844 (r) Jackson (j) Der 

Brucke.li® (f) Kuperstem (k) De and Dutta nc 

14 Smith and Boulgakow "® Allen®® Falkioj Wil- 
der 101^ Humphrev lom 

15 Dougal and Bride . Wilder loi* 

16 Kollman, J Entwicklungsgeschichte des Men- 
schen, ed 1, Jena G Fischer, 1898 


the lower hd The caruncula m the present 
specimen is represented by a single median mass, 
and since in normal development theie is one 
caruncula for each internal canthus, it would 
appear that the median fusion is an upward 
continuation of the fusion of the maxillary proc- 
esses without intervention of the field formed 
the lower border of the frontal process 

Within the widely open palpebral fissure can 
be seen the external surface of what appears 
to be a single eyeball supported in a single orbit 
There is a distinct transparent cornea, which 
is circular m outline Within this can be seen 
the outline of an ins, in the middle of winch is 
a definite circular pupil The bright appearance 
of the pupil in the photograph would imply that 
there is an opaque membrane behind this region , i 
otherwise the pigment of the interior would give ' 
the pupil a dark color 

The anatomy of the eyeball m human cyclo- 
peans has been examined bj’^ many investigators, 
and all degrees of separation, from a single optic 
globe to double globes lying within a common 
orbit, have been described Thus of 29 reports 
examined the eyeball w'as described as single 
in 13 In 2 specimens the eyeball looked single 
from the outside, but the globes were separate 
internally There was complete duplication 
m a single orbit wuth a common palpebial fissure 
in 10 specimens There were 4 instances of 
arrest in development of the optic globe such 
that the region of the eye w'as represented by a 
rudimentary sac These conditions represent the 
t 3 ^pical malformations of the e 3 eball m c 3 'clopia 
that can be seen in general from the outside 
The specimen described here apparently belongs 
in the class with a single undivided e 3 eball in 
a single orbit, although a categorical assertion 
that this IS true cannot be made because necropsy 

17 Ask, F Ueber die Entwicklung der Caruncula 
lacrimalis beim Alenschen, Anat Anz 30 197 (March) 
1907 

18 Burns ®“ Allan Smith and Boulgakow ^ 
Allen ®® BrecIavoldL®s Scott Koogler Falk 
Francis Der Brucke ’^i® Kuperstem De and 
Dutta “B Bingham, A W Full Term Cj clops. Am 

J Obst 77 150 (Feb) 1918 

19 (a) Ognew' ® (b) Chapman,®^ cases 1 and 2 

(c) Dougal and Bride ®'J (d) Best ®® (r) Hagens 

(/) Wilder 101^ (g) Wilber 1®“ (/i) Jackson (0 

von Monakow, C Cyklopie mit V erdopplung des 
Ruckenmarken, Wien med Wchnschr 46 2222 (Dec 
12) 1896 

20 (a) HallTb (&) Galloupe (c) Durlacher 

(d) Rothschild, P Arhmencephalia completa Eine 
neue Form der Achinencephalie mit Betrachtung fiber 
die formale und kausale Genese ion Ahrmencephalie 
und Cjklopie, Beitr z path Anat u z allg Path 
73 65 (Jan) 1924 
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was not permitted The underlying causes of 
these variations will be considered. 

A nose is absent There is no trace of any 
organ which could resemble a nose It is well 
known that when cyclopia occurs in man there 
IS usually a cylindric or piriform proboscis above 
the single median eye This may be a simple 
sachke organ, or in its walls there may be car- 
tilage or even osseous tissue It is usually pierced 
at the distal end by a small opening In 19 of 
29 cases which may be taken as representative 
of conditions of nasal development which have 
been found in human cyclopean monsters, a pro- 
boscis lying immediately above the eye was de- 
scribed In 16 of these in nliich the length of 
the proboscis was given tlie range was from 
10 to 37 mm (average, 23 mm ) , in 13 cases 
‘ in which the diameter was given the range was 
from 8 to 20 mm (average, 13 mm ) Thus 
It would seem that when an effort at formation 
of a nose is aborted b)' the failure of the pn- 
mordia of the eye to divide there is a degree 
of regulation of form in the product of this 
attempt, otherwise the range in size, shape and 
position of the abortive structure would be con- 
siderably greater 

In 1 specimen there was a proboscis below 
the single eye"^ but a mouth was lacking, and 
the condition suggests that this was an abortive 
attempt to form a mouth from reduced maxillary 
< processes and that it cannot be interpreted as 
an aborted nose 


In 8 C 3 ^clopeans there was no trace of a nose , 
in 4 which were similar to the specimen here 
described there was nothing on the forehead 
above the eye^^ In 2 specimens the forehead 
was obliterated by a fluid-filled meningocele -- 
In 1 there was a puffy swelling above the eye 
and m another there was a cartilaginous rudi- 
ment above the eye^°* 


Accordingly, the condition here described is 


an example of a rare type of arhinencephalia com- 
4 pleta accompanying cyclopia completa in whicl 


the primordia of the nasal organ have been 
completely suppressed or have failed to be in- 
duced during development The picture of the 
present specimen shows this condition to better 
advantage than any other published pictures 

Below the eye in the normal place for the 
nose there is a wide stretch of skin where the 
cheeks are continuous with each other Such a 
wide space was present in 18 of 29 specimens 
whose faces have been described On the upper 


1 


^ 21 Smith and Boulgakow Hagens Breckwoldt 
Humphrey lom 


22 Francis Galloupe 


margin of this region and just below the eye 
there is a furrow which marks the lowei border 
of a slight swelling. This line is interpreted 
to be the result of the fusion of the two sub- 
orbital furrows, which in the normal binocular 
condition are present below the eyes”^ This 
feature is present and well marked in 5 of the 
29 cyclopeans Below this furrow and sepa- 
rated from it by a narrow isthmus of skin is 
a deeper groove extending across the face This 
groove is interpreted as having been formed by 
the confluence of the nasolabial furrows, which 
m the normal fetus extend from the margins of 
the nose to the lateral borders of the lips and 
which in the absence of the nose and by the 
medial fusion of the maxillary processes extend 
across the face This feature was present in the 
same region in 3 specimens The space be- 
tween the two furrows is interpreted as an ex- 
ternal expression of a medial fusion of the buccal 
fat pads Below the nasolabial groove the upper 
lip begins to protrude, and this protrusion ex- 
tends down to the margin of the upper hp The 
swelling fades laterally into the regions of the 
cheeks 


The mouth in the present specimen is com- 
plete, but the upper lip lacks a philtrum and a 
labial tubercle Such a condition is characteristic 
of the mouth in human cyclopeans The phil- 
trum and the labial tubercle are lacking because 
the median nasal processes were never foimed 
There is no trace of the fusion which must have 
taken place between the maxillary processes to 
complete the upper border of the mouth Close 
examination of the mouth shows that there is 
a large central process which extends downward 
from the upper hp and meets the broad shelflike 
lower hp The lower hp projects m normal 
fashion and is separated from the chin by the 
usual sublabial furrow This condition was pres- 
ent in 17 specimens out of 25 described In 
contrast, there were 2 specimens, both sjnotic, 
in which the mouth was absent and the ears 
were in the region of the lateral margins of the 
chin 26 A median cleft lip, m which the medial 
margins of the maxillary processes had failed 
to fuse, V as present m 3 specimens 2‘ In 2 speci- 
mens the mouth was a rudimentary sac with no 




.. TJ 7 ; 7: J Uissection of 

Sc 8^32 CJuTyflSz Am J M 

24 Smith -c Dougal and Bride Wilder loi- n^r 

Bruckeiie Dutta^s 

25 Dougal and Bride 6*1 Der Brucke De anH 
Dutta iig 

26 Allan Francis 

27 Hagens Scott loh Rothschild 20 a 
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inferior maxillary region -® Microstomia was 
present m 1 cyclopean 

From the summary just given of the varying 
conditions of the mouth m human cyclopeans 
it can be seen that all degrees of development 
of the maxillary processes of the first branchial 
arch occur These variations also indicate that 
tormation of the upper hp vithout the median 
nasal processes is possible and that the maxillar\ 
processes have potential poweis of giowth which 
are usually limited by the presence of the median 
and lateral nasal processes Defective develop- 
ment IS an indication of an inherent condition 
of weakness of the pnmordia or is the result of 
the action of external agents on the fundamental 
pnmordia at the time when foim should be reg- 
ulated,’® but the extent of weakness oi of biologic 
deficiency is variable Thus, in those cases of 
c\ clopia in which the upper lip is not cleft there 
IS relative^ little deficiencj m the capacity*^ of 
the parts below the ej^e to develop along normal 
lines, but when the lip is cleft oi the mouth 
deficient there is evidence of a greater degree of 
developmental weakness Since the molding of 
these parts is in large measure determined by 
legulation of the mesoderm,®® the modern con- 
ception IS that defective distribution or faulty 
migration of mesoderm explains not onl} the fail- 
ure of the pnmordia of the eye to divide as tluw 
should but also the defective molding of other 
features of the face 

The auricles of the external ears in this speci- 
men are far down on the sides of the head, and 
the lower border of the left ear lests on the 
shoulder In both ears the dorsal part of the 
helix, the part contributed by the tissue imnie- 
diatel)’- above the first branchial arch, is lacking 
Also, the cephalic part, contributed by the ce- 
phalic margins of the cleft, are thicker than noi- 
mal, giving the ear a “cauliflower” appearance 
^Malformation of the eais is an unusual accom- 
paniment of cyclopia Of 28 cjclopeans whose 
ears w^ere mentioned theie w^as none in wdiom 
both ears were absent In 1 specimen the left 
ear was absent and the right w'as normal,®^ and 
in 1 the external ears w^ere underdeveloped 
There w^ere 2 specimens w ith sj notica In 
1 specimen the ears w ere well dowm on the neck 
and w ere larger than normal In onlj'^ 1 

28 (a) Smith and Boulgakow "<= {b) Koogleri®' 

The same case is described b\ Smith and Parker 

29 Holtfreter J Formatne Reize m der Embrvo- 
nalentw icklung der Amphibien, dargestellt an Explana- 
tions\ersuchen, Arch f esper ZelUorsch 15 281, 1934, 
cited b\ Adelmann 

30 Adelmann, H B A Stud\ of Cyclopia in Am- 
bh stoma Punctatum with Special Reference to the 
Mecoderm, J Exper Zool 67 217 (Feb ) 1934 

31 Koogler Francis 


cyclopean were the parts deficient in the same 
regions and folded in the same manner as in 
the specimen described here In 1 specimen the 
ears w^ere abnormally large In the i emaming 
21 theie was nothing unusual about the external 
eais 

E\RLY EMBRYONIC RELATIONS OF 
OPTIC PRIMORDIA 

To attempt an explanation of the factois in 
early human development which underlie the 
production of cyclopia, one must understand the 
relations of those parts of the embryo w^hich pre- 
cede the actual morphologic appearance of the 
optic pnmordia The earliest appearance of the 
optic pnmordia w^hich can be morphological!} 
identified w'as stated by’^ Bartelmez and Evans 
to be present in a j oung human embrj o of ^ 
8 somites (H87, University of Chicago collec- 
tion) These pnmordia are two grooves, the 
optic sulci, which, arising m the laterodorsal part 
of the pnmordium of the forebrain, extend ob- 
liquely mesiad and terminate in a thickened me- 
dial plate w'hicli is unpaired, the so-called torus 
opticus Prior to this time the neural plate, such 
as IS present m the Ingalls embryo of 2 somites,®® 
show's the pnmoidium of the plate of the fore- 
brain with a suggestion of the optic sulci The 
crucial stage at which c) clopia may be initiated 
must occur before this stage of development 
This conception is held by those investigators 
who have examined by experimental methods 
the morphologic conditions incident to the pro- 
duction of cyclopia in amphibia These experi- 
ments w'ere reviewed in detail by Adelmann,®^ 
and an analysis of the data indicated that chemical 
and physical agents acting on embryos prior to 
the appearance of the pnmordia of the eye cause 
cj clopia Also, experiments in extirpation and 
transplantation have shown that the whole region 
of the forebrain prioi to the appearance of bi- 
lateral optic pnmordia is capable of forming eyes 
from any region, but that the formation is best 
from median pieces Hence the idea has arisen ^ 
that the optic pnmordia are gradually localized 
laterall}' under the influence of some agent of 
induction which modifies the primitive general 
potency for production of the eyes The part 
w'hich Adelmann ®® considered to be the causa- 

32 Bartelmez, G W, and Evans, H M Develop- 
ment of the Human Embryo During the Period of 
Somite Formation, Including Embrjos with 2 to 16 
Pairs of Somites, Contrib Embrjol 17 1 (Feb ) 1926 

33 Ingalls, N W A Human Embryo at the Be- 
ginning of Segmentation with Special Reference to the 
Vascular S^ stem, Contrib Embryol II 61 (Jan) 1920 J 

34 Adelmann, H B The Problem of Cyclopia I . 
Quart Re\ Biol 2 161 (June) 1936, II, ibid 2 284 
(Sept ) 1936 
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tive agent in tins bilateial induction is the pie- 
chordal plate, a mass of tissue (mesentoderm) 
lying in the roof of the most cephalic part of the 
aichenteron at the stage immediately preceding 
the appearance of bilateral optic piimordia In 
experimental pioceduies in which cyclopia has 
occurred after the exposure of amphibian em- 
bryos to lithium salts, the prechoidal plate, which 
normally flattens and progresses laterally, does 
not do so Whether this relation between failuie 
of the prechordal plate to produce bilateral foi- 
mation of the eyes is mechanical or chemical has 
not been decided 

Similar conditions of development in human 
embryos before the morphologic appearance of 
primordia of the eye can be found in the Mc- 
Intyre embr}^o,®° in nhich there was a rather 
extensive prochordal plate (the morphologic an- 
tecedent of the prechordal plate) underlying tlie 
cephalic part of the early neural plate And m 
the embryos of still younger stages described 
by Heuser®° and George®" the prochordal plate 
lay in the roof of the archenteron but no neural 
plate was present as yet m this part of the 
embryonic disk Hence if inhibition of or inter- 
ference with the growth of the neural plate to 
form bilateral primordia of the eyes is to occur 
It must take place between the stages represented 
by the embryos of Heuser and Geoige and the 
stage described by Ingalls or that of Bartelmez 
and Evans 

Unfortunately the inteival of time between 
these stages in human embryos is not definitely 
known Time seems to me an important factor 
to consider if information gained from experi- 
ments with animals is to be applied to human 
development Not only are human beings dif- 
ferent from animals in certain morphologic and 
physical aspects, but the time relation of the 
changes in their tissues to their environment is 
different In the preceding paragraph it was 
pointed out that the morphologic conditions pre- 
ceding development of the eye in human beings 
are similar in a general way to those in amphibia, 
but the element of time is different We know 
from the measurements of these periods in the 
lowei vertebrates that a certain interval of time 
elapses between the first appearance of the neural 
plate and the morphologic appearance of the 
primordia of the eye I have estimated this 

35 Bryce, T H Observations on the Early De- 
velopment of the Human Embryo, Tr Roy Soc 
Edinburgh 53 80 (Oct ) 1924 

36 Heuser, C H A Presomite Human Embryo with 
a Definite Chorda Canal, Contnb Embryol 23 251 
(Aug) 1932 

37 ^orge, W C A Presomite Human Embryo 
with Qiorda Canal and Prochordal Plate, Contrjb 
Embrjol 30 1 CDec) 1942 


inleival as follows fiom the data in published 
tables of eaily development in ceitam veitebrates 
in the embiyo of the frog, for Raiia sylvatica 
four hours®® and for Rana pipiens twelve hours®® , 
in the embryo of the salamander foi Tnturus 
pyirhogaster twelve hours and for Amblystoma 
punctatum six houis ‘A m the embryo of the 
chick foui hours , m the embryo of the guinea 
pig ttventy-four hours , m the embryo of the 
labbit seven hours,"** and m that of the macaque 
monkey two days Examination of these data 
shows that the greatest interval of time between 
these two stages occurs in the growth of the mon- 
key emblem If it is assumed that there is little 
difference between monkeys and human beings as 
regards the time of appearance of certain struc- 
tures it may be concluded that these changes occui 
111 human beings between the nineteenth and 
twenty-first day of development Hence if certain 
environmental conditions can affect the neuial 
plate so that the formation of bilateral primordia 
of the eye is inhibited the time during which 
these detrimental influences may act is consid- 
erably longer in human beings than in the lower 
vertebrates The failure of the neural plate to 
undergo proper morphologic changes also in- 
volves changes which could affect the bilaterahty 
of the whole cephalic end of the head, includ- 
ing the forehead, the nasal organs and the brain ®'* 
The degrees of cyclopia which are accompanied 
by vaued morphology of other parts of the head 
can theiefore be related to time as well as to 
early morphologic relations In the present speci- 
men the modifications have affected the eye, the 
forehead and the nasal piimordia, but no infor- 
mation IS available concerning the brain, although 
from the descriptions of cyclopeans referred to 
in the preceding pages it would appear that the 
cerebral part of the brain is usually deficient 

University of Virginia School of Anatomy 

38 Polhster, A W, and Moore, J A Tables for 
the Normal Development of Rana Sylvatica, Anat Rec 
68 489 (July) 1937 

39 Shumway, W Stages in the Normal Develop- 
ment of Rana Pipiens, Anat Rec 78 139 (Oct ) 1940 

40 Anderson, P L The Norma! Development of 
Tnturus Pyrrhogaster, Anat Rec 86 1 (May) 1943 

41 Dempster, W T Growth in Amblystoma Punc- 
tatum During the Embryonic and Early Larval Period 
J Exper Zool 64 495 (Feb ) 1933 

42 Duval, M Atlas d’embryologie, Pans, G 
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43 Scott, J P The Embryology of the Guinea Pig 
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44 Waterman, A. J Studies of Normal Develop- 
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In 1935 MitchelM first repoited the type of 
cataract in rats which results from a diet con- 
taining- a high level of galactose Subsequent 
investigation - brought out the fact that galactose 
cataract occurred more readily in jmunger than 
in older animals, and consequent^ it became 
of interest to determine the effect of galactose 
on the developing lens of the rat embryo A 
series of investigations, begun in 1937, have 
definitely established the fact that when preg- 
nant female rats are fed a diet containing 25 pei 
cent galactose cataractous changes appear in the 
lenses of the embryos ® 

Because of variations in the degree of sus- 
ceptibility of different strains of rats,^ the investi- 
gation included animals fiom the original Battle 
Creek stock, known to be highly susceptible, and 
from a closely inbred strain which had been used 
111 the Wellesley College laboratory for seveial 
jears Preliminary experiments with a lactose 
diet established the latter strain as somewhat 
less susceptible In addition, a hybrid strain 
was developed by mating males of the Battle 
Creek strain with females of the Wellesley Col- 
lege strain Any study of rat embiyos brings 
out the fact that not only do litters vary but 
individuals within the same litter may show a 
wide divergence in the stage of development 
reached within a given time General conclu- 
sions as to the condition at a particular age 
must be based on a study of a considerable num- 
ber of individual embryos Moreovei, a knowl- 

1 Mitchell, H S Cataract in Rats Fed on Galac- 
tose, Proc Soc Exper Biol & Med 32 971, 1935 

2 IMitchell, H S , and Cook, G M Galactose 
Cataract in Rats, Arch Ophth 19 22 (Jan ) 1938 

3 Bannon, S L, and Kaan, H W Normal Deael- 
opment of the Lens in the Albino Rat and the Effect 
of a Diet High in Galactose, Anat Rec (siipp ) 73 59, 
1939 Mandre>, J L Deielopment of Cataract in 
the Embrj onic Lens of the Albino Rat, ibid (supp ) 
76 92, 1940 MacRae, R Cataractous Lenses of the 
■Mbino Rat, Stained for Presence of Fat, ibid (supp ) 
79 74, 1941 

4 Mitcliell, H S Susceptibility of Different 
Strains of Rats to Nutritional Cataract, J Nutrition 
12 447, 1936 


edge of noimal development is essential to the 
interpretation of abnoimal conditions Therefore, 
with the three stiains of rats, a careful study has 
been made of more than 300 lenses from a noi- 
mal series and an appi oximately equal number 
fiom the experimental series 

All of the contiol animals and all of the fe- 
males up to the onset of pregnancy were fed a 
standard ration consisting of Purina dog chow 
(obtained fiom the Purina Mills, St Louis) 
and lettuce The original experimental diet was 
modified according to suggestions made by Dr 
Mitchell and was designed to satisfy the increased 
requirements of pregnancy Determination of 
the age of the embr 3 ms was based on the cal- 
culations of Long and Evans,® who asserted that 
fei tilization of the eggs might occur at any time 
within twenty-four hours after copulation Ac- 
cordingly, the second day after the appearance 
of sperm in the vaginal smeai was regarded as 
the first day of gestation, and the rats were 
21 days old at the time of birth 

The lens is a particularly difficult organ to 
prepare for histologic investigation, and it was 
necessary to try several methods before satis- 
factory sections could be secured " The pro- 
cedure which ultimately gave the greatest detail 

5 The composition of the experimental ration was 


as follows 

Corn starch 40% 

Galactose 25% 

Casein 15% 

Hydrogenated cotton seed oil (Crisco) 9% 

Wheat germ 5% 

FRL salt mixture‘s 4% 

Cod liver oil 2% 

Brewers’ yeast (given 6 days a week) 0 5 Gm 


Substituted for the Osborne-Mendel salt mxiture 
(FRL salt mixture is described in Hawk, P B , and 
Bergeim, O Practical Physiological Chemistry, ed lb 
Philadelphia, P Blakiston’s Son & Co , 1942, p 887) 

6 Long, J A , and Evans, H M The Oestrus 
Cycle in the Rat and Its Associated Phenomena, Mem 
Umv California 6 17, 1922 

7 Dr Theodore L Terry, of the Massachusetts Eye 
and Ear Infirmary, Boston, gave assistance and sug- 
gestions in the initial stages of the investigation 
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of cell stiucture with the least possible shrinkage 
and distortion of tissues consisted in preseivation 
in Peren) I’s fluid, dehydration in alcohol, clearing 
in cedar oil and embedding in paraflin It proved 
difficult to lemove the len-; without injury and 
consequent disturbance of the histologic picture 
Better results weie secured when the lens re- 
mained within the eye Howevei , serial sections 
were made of both lenses and eyes These weie 
cut at 10 microns and stained with Delafield’s 
hematoxylin and eosin 

Normal development of the lens showed con- 
siderable similarity in all three strains of rats, 
and the early stages lesembled closely the same 
stages 111 the rabbit, as described by Rabl ® With 
inci easing differentiation of the lens there ap- 
peared greater variation between individual lats, 
and even between the two ejes of the same ani- 
mal Development evidently did not progiess 
uniformly throughout the lens Certain condi- 
tions could be considered characteristic of each 
age, however 

The placode of the lens appeared as a thick- 
ening of ectoderm at the age of 10 da)S In- 
vagination and closure of the lens vesicle occurred 
duiing the eleventh day, and the vesicle became 
separated from the overlying ectoderm on the 
twelfth day At this time cells in the posterioi 
portion had begun to lengthen , and by the thir- 
teenth day the lumen of the vesicle w^as almost 
obliterated b}^ growth of the posterior cells, and 
there W'as an obvious distinction between the 
anterior epithelium and the posterior fibers of 
the lens By the fourteenth day the anteiior 
epithelium consisted of a single layer of high 
cuboidal cells, w^hich became columnar at the 
equator Groivth of the posterior fibers had 
been greater in the cential region, wutli conse- 
quent forw^ard migration of their nuclei Sec- 
tions through the dorsoventral axis at this stage 
show^ed the nuclei in a curve following the curve 
of the anteiioi surface of the lens A few lenses 
4 at the 14 day stage showed extremely small, single 
vacuoles either wuthin or betiveen certain of the 
posterior fibers These vacuoles were apparently 
empty and ivere not numerous In the 15 day 
lens the most conspicuous feature was the great 
increase in vacuoles They had spread through- 
out the entire central portion and occupied a 
region wdiich w'as roughlj’- Y shaped in section, 
w'lth the angle of the V at the posterior pole 
of the lens and the broad area immediately belo\v 
the anterior epithelium The vacuoles might 
, ) occur singly or in groups, and certain of them 

8 Rabl, C Ueber den Ban und die Entvvicklung 
dcr Linse, Ztschr f wissensch Zool 67.1, 1900 


contained a fine reticulum, wdiich stained pink 
w'lth eosin They deci eased rapidly m numbei 
duiiiig the sixteenth day Those that remained 
appealed, generally, at the posterior pole of the 
lens in the region wdieie the fibers were con- 
veigmg to foim the posterioi suture (fig I A) 
This suture showed distinctly at 17 days as a 
depression m the posterior pole of the lens at 
the point wdiere the hyaloid arteiy touched the 
capsule (fig IB) In section, the suture w'as 
in the form of an inverted V and contained dark- 
staining gianulai mateiial, in wdnch W'ere a few 
vacuoles of varying sizes 

Further diffeientiation of the lens occuiied 
at 18 days The anterior epithelium became low' 
cuboidal The central fibers developed into the 
nucleus of the lens, a change which involved en- 
largement of the individual fibers and gradual 
disappearance of their nuclei The structure of 
the cytoplasm alteied, some fibeis staining moie 
and others less deeply (fig 1C) but all being 
densely granular Fibers just peiipheral to the 
lens nucleus showed a fine reticular cytoplasm 
and appeared pale, in contrast to the fibers of 
the nucleus itself All fibers immediately outside 
the lens nucleus converged toward the posteiioi 
suture, which frequently contained more or less 
dark-staming granular material and vacuoles 
By this time vacuoles had entirely disappeared 
from the mam body of the lens At the anterioi 
pole a few peiipheral fibers met above the lens 
nucleus to foim the anterior suture At 19 and 
20 days both the sutures and the lens nucleus 
became increasingly distinct, as a result of con- 
tinued growth of the lens In lenses of the hybrid 
and Battle Creek strains, closure of the posterior 
suture was definitely delayed , granular material 
continued to accumulate in the suture, and one 
or more large vacuoles w'ere piesent at its innei 
tip In the lens of the full term rat (fig ID), the 
anterior epithelium was low The lens nucleus 
had increased in size through incorporation of 
the suriounding fibers The anterior suture was 
more distinct The posterior suture w'as almost 
or completely closed In some cases, it still con- 
tained small vacuoles throughout its length or 
at its inner tip, and m certain lenses a band of 
small vacuoles extended outw'ard from the suture 
across the posterior part of the lens 

Lenses from the experimental animals showed 
no striking deviation from normal through the 
fifteenth day of gestation At 16 days, however, 
cataractous changes began to appear Again, 
as in the normal series, individual differences 
were evident Some of these could be explained 
on the basis of differences m the degree of sus- 
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ceptibihty to the cataractogenic diet For in- 
stance, two entire litters of 18 day fetuses, one 
from the Wellesley and one fiom the hybrid 
strain, showed no obvious variation from normal 


In the initial stage, at 16 days (fig 2 A), the 
entire cential portion of the lens was completely 
vacuolated Inciease in the number of vacuoles 
and coalescence of some to form large, irregular 



Fig 1 (normal scries) — A, eje of a 16 day embryo, hybrid strain B, eye of an 18 day fetus, Wellesley 
College strain C, c^e of an 18 day fetus, Wellesley College strain D, eye of a full term rat, Wellesley 
College strain 


In all the other animals, however, the lenses ap- 
peared distinctly abnormal, and the cataractous 
changes ere generally most severe in the Battle 
Creek strain 


spaces characterired the condition at 17 days 
(fig 2 C) Closure of the posterior suture was H 
slow and permitted greater accumulation of gran- 
nlai material at the posterioi pole (fig 2B) 
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Aftei extensive vacuolation, fibeis of the lens the length of the posterior sutuie In many 
nucleus began to lose then structure and were cases closure of the sutuie did not occui, and 
leplaced by masses of dense gianiilar material a wide V-shaped or Y-shaped depiession was 
The degenerative changes appealed fiist at the filled with granulai material and vacuoles Be- 
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Tig 2 (cataract series) — A e\e of a 16 da\ embrvo. h\bncl strain R ox a lo j 

stiain C, eje of a 17 da\ fetus, h\bnd strain £?, eje of a 19 da\ fetus WellesTp C Battle Creek 

a 20 day fetus, Battle Creek strain - strain E, eje of 

anterior pole of the lens nucleus (fig 2D), ginnin? at 19 da\s a banri i 

> large, irregular spaces continued to be present peiipheralh across the nnsfor '^'^cuoes spiead 

at the posterioi pole of the lens nucleus Other These vacuoles radiated 

-aller, vacuoles extended generalh throughout 2£) 
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wjthin the fibers themselves This band increased 
in extent and was a conspicuous feature of the 
full term cataractous lens 

Ophthalmoscopic observations on the embry- 
onic lenses were impossible The histologic 
changes, however, could be compared directly 
with those 111 the lenses of adplt rats ® Initial 
vacuolation was followed by degeneration ot fibers 
and, ultimatel}^ replacement of fibers by a gran- 
ular mass of noncellular material Splitting of 
the sutuie lines by the accumulation of fluid is 
also characteristic of this type of cataract Mi- 
nute tacuoles beneath the anterioi epithelium v ei e 
obseived, but not with sufficient regularitj’^ to 
warrant their inclusion among the specific cata- 
ractous changes Theie was no apparent modi- 
fication of either the anterior epithelium or the 
lens capsule, and any separation of the epithelium 
trom the lens fibers could be regarded only as 
an artefact, the result of the histologic methods 
emplo3'ed Presence of granular material be- 
tween the epithelium and the fibers indicated 
mechanical injury to the lens, inasmuch as it 
occurred only in lenses which had been removed 
from the eyes and had suffered distortion or 
fracture during the operation AVhile it is evi- 
dent, therefore, that development of cataract m 
the embryonic lens is comparable to that m the 
adult, there are nevertheless obvious differences 

9 Gifford, S R , and Bellows, J Histologic 
Changes in the Lens Produced by Galactose, Arch 
Ophth 21 346 (Feb ) 1939 Dodge, W M Jr Histo- 
pathologic Characteristics of Nutritional Cataract in the 

hite Rat, ibid 14 922 (Dec ) 1935 

10 Yudkin, A M Diet and Vitamins in Relation 
to Cataract, Am J Ophth 21 871 1938 


The location of the primary area of degenera- 
tion within the lens nucleus is a characteristic 
ot cataract in the young Yudkin and Arnold “ 
found that in young rats the initial opacity oc- 
curred in the nucleus, whereas in older rats a 
cortical cataract developed If cataract is the 
result of a metabolic disturbance, presumably 
those areas of the lens which have a higher 
metabolic late should be the most susceptible 
The sequence of cataractous changes in the em- 
bryo is clearly related to developmental changes 
within the lens Onset of the cataract affects 
the central fibers, which are undergoing modi- 
fications prepaiatory to the formation of the lens 
nucleus As development progresses, closure of 
the posterior suture marks another region ot 
cellular activity, and cataractous changes shift 
fiom the central to the more posterior , region 
of the lens Sections of normal lenses show that 
vacuoles arise apparently as the accompaniment 
of normal activity The extreme vacuolation 
seems to be due to continuation and exaggeration 
of a condition which already exists within the 
lens Comparison of the photomicrographs, 
nhich were all taken at the same magnification, 
makes it apparent that presence of the cataiact 
does not interfere with normal increase in size of 
the lens Thus, it is not the growing regions 
wdiich are affected but those portions of the lens 
which are undergoing differentiation 

The photomicrographs were taken by Mr R W 
St Clair of Cambridge, Mass 


11 Yudkin, A M , and Arnold, C H Cataracts 
Produced in Albino Rats on a Ration Containing a 
High Proportion of Lactose and Galactose, Arch 
Ophth 14 960 (Dec ) 1935 



FREQUENCY AND LOCATION OF PUNCTATE OPACITIES IN THREE 
HUNDRED YOUNG CRYSTALLINE LENSES 

MAJOR JOHN BELLOWS 
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The frequency of opacities in the young crystal- 
line lens is so great that it has been considered 
physiologic by some ophthalmologists Pellaton/ 
examining 82 children m Basel, Switzerland, 
iound punctiform opacities m 96 per cent of 
them Vogt' wrote that in a somewhat older 
group peripheral hooklike opacities were present 
in iO per cent, embryonal axial opacities m the 
legion of the anterior embryonal sutures in 
20 pel cent and various forms of punctate opaci- 
ties in the region of the posterior Y sutures in 
10 per cent He stated that the number of 
punctate opacities increases with age and in the 
fitth and sixth decade hardly a lens is free of 
such opacities This 'statement recalls the famous 
dictum of Walther® that every one who dees 
not die prematurely becomes cataractous 
The purpose of the investigation herein re- 
ported was to determine the incidence of opacities 
m Americans between 18 and 40 years of age 
and to correlate changes and age in the hope 
that light might be thrown on the causation of 
senile cataract The slit lamp examinations, 
which w^ere conducted in a United States Army 
general hospital, were made while the eyes were 
under homatropine cycloplegia Altogether 150 
subjects, or a total of 300 eyes, were examined 
Eyes showing signs of ocular disease or of trauma 
were excluded 

According to the site in the lens in which they 
were located, the opacities were classified into 
the following groups 

A Those between the anterior band of the 
I lens and the posterior surface of the band 
of disjunction (fig lA and table, col- 
umn A) 

B Those between the posterior surface of the 
*band of disjunction and the region of the 

1 Pellaton, R Die physiologischen Linsentru- 
bungen im Kirfdesalter nach Spaltlampenuntersuchung 
an 164 normalen Kinderaugen, Arch f Opbth 111 341- 
351, 1923 

2 Vogt, A Lehrbuch und Atlas der Spaltlampen- 
mikroskopie des lebenden Auges, Berlin, Julius Springer, 
1930-1931 

y 3 Walther, cited by Norris, W F, and Oliver, 
C A A Textbook of Ophthalmology, Philadelphia, 
Lea Bros & Co, 1893 


anterior Y suture (fig I A and table, col- 
umn B) 

C Those in the legion of the anterior Y 
suture, including that seetjon of the lens 
lying betw'een the anterior fetal nuclear 
band and the anterior surface of the central* 
dark interval (fig 1 7i and table, col- 
umn C) 

D Those m the central dark interval itself 

E Those in the region of the posterior Y 
suture, including the area from the cen- 
tral dark interval up to and including the 
postenoi fetal nuclear band (fig IS and 
table, column E) 

F Those betw'een the posterior fetal nucleai 
. band and the anterior surface of the poste- 
rior band of disjunction (table, column F) 

G Those from (and including) the posterior 
band of disjunction to the posterior surface 
of the lens. (table, column G) 

The eyes were also divided into two groups, 
those with few opacities (F) and those with 
numerous opacities (N) (table, column H) 
Capsular pigmented stars (P S ) and persistent 
pupillary strands (PM) were noted (table, col- 
umn I) 

OBSERVATIONS 

Only 8 of the 300 eyes examined were entirely 
free of opacities of the lens All others showed 
punctate opacities in one or more sections of 
the lens Because of the difficulty of differen- 
tiating between congenital and presenile forms 
of punctate opacities, the latter were considered 
to be physiologic and were included in this 
survey 

Sixty-eight eyes (23 per cent) contained opaci- 
ties in the region between the anterior band of 
the lens and the posterior surface of the anterior 
band of disjunction Somewhat deeper in the 
lens (between the band of disjunction and the 
region of the anterior Y suture) opacities were 
much more numerous, being present in 227 eyes 
(76 per cent)^ In the central portions of the 
lens the opacitfes diminished in number (44 eyes, 
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Opatitles situated maiiilj nasnlh 
1 nparltj on posterior surfate 

Cortical opacities situated mainlj nasuiu 
Cortical opatitles sitiiafeti mainh nesnllj 


Nuilear relief 

Nuclear relief 

Vnterior sutural eatarait (prescnile t\pe) 
and cuneiform oiincitlcs. same as no e\ 
cept cuneffonu opacities absent 

\ls() slio!\s 1 stiinic opacit! situated nasalh 

Intel lor cortical opacities situated nasallj 

One linear opatitj present infonorh 

Ponpheud concentric lamellar and nue»ein 
relief present m both eies i"t- eai 

Wreath of faint lines on anterior lens sui 
face of cath oje 

Opacities situated mainly nu«allj 

Pupillap strand extending from piinillarv 
margin to opacitj on lens surface 


Peripheral concentric lamellar opacities 

mferlorh mainly nasally and a’so 

nasally and inferiorly 
Opacities situated nasally and interiorly 

Peripheral concentric lamellar opacities 
Peripheral concentric lamellar opacities 


See text for interpretation of simbols 
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'iriiadlate oi>acllich, other ojittcitics 'iiluiited 
inninly nasnllj , miclonr relief nKo present 
Irlrndintc opnclllc; 

Opncitfcs fiitualed ninlnlr nnsnih 
Opiitlllcs situated inainlj nasallj 

Opatltlea situated iiininij iiu«allj 
Opacities situated tnainlj na«nll\, al«o (ata 
met cerulea present 


Ivrukenberg spindle on cornea, opacities pi 
lens situated inainh nasalU 
I cn« clear 

Opacities situated inalnlj nasalh also tn 
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TOradiatc opacities 


Opacities Bituatcd nasnih 
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Cntnrartn coronarln and eeruici 


Cntaractn coronnria 
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or 15 pel cent, had opacities in the antenoi Y 
region 6 eyes, or 21 per cent, in the central 
dark interval and 56 eyes, or 19 per cent, in the 
posterior Y region) Like its antenoi counter- 
part, the deep posterior cortex had numerous 
opacities (179 eyes, or 60 pei cent, had opacities 
betu een the posterior Y region and the posterior 
hand of disjunction) Finalh, in the posterioi 


sections of the lens substance in all othei eyes 
Coronary cataracts were found bilaterally in 
6 subjects (fig 2) , in 2 of them the opacities 
were well developed and were associated with 
cataracta cerulea, while m 4 the coronary opaci- 
ties were poorl}^ developed Peiipheial con- 
centric lamellar opacities were present in 15 e\es 
(5 opacities being bilateral and 5 unilateral) 



Fig 1 — A punctate opacities in the upper portibn of the anterior band of disjunction and axial opacities in 
the anterior and posterior adult nuclear hands B, punctate opacities in the regions of the anterior and posterior 
Y sutures 



Fig 2 — Cataracta coronaria ophthalmoscopic section , B optical section 


superficial section the number of opacities de- 
creased, approximating the number found in the 
corresponding anterior lajei (70 ejes, or 23 per 
cent had such opacities) 

In 65 e\es (22 per cent) the opacities cvere 
either exclusively or preponderantly in the nasal 
portions of the lens In 12 other eves the opaci- 
ties were inainh in the inferior and nasal por- 
tions The opacities were uniformly distributed 
penpberalh or scattered throughout the various 


Of 115 subjects (230 eyes) only 8 subjects 
(16 eyes) showed nuclear sclerosis and all the 
subjects in this group were over 35 jears of 
age In 219 eyes opacities were few, the avei- 
age age of the subjects having few opacities w’as 
25 years Eighty-one eyes had numerous punc- 
tate opacities, the average age of the subjects 
was 30 years Nuclear relief was observed in 8 
(16 eves) of 115 subjects All persons showing 
nuclear relief were over 35 years of age 
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BELLOWS-PbNCT 4rE^ OPACllIES: IN CRYSrALLlNE LE\’SES 


COMMENT 

Nummular, annular and punctifoim opacities 
measuring from 20 to 100 micions weie found 
m all but 8. of 300 e}es examined with the slit 
lamp Since these opacities inciease m numbei 
with age, they must be consideied foims of pie- 
senile cataract However, opacities occui so com- 
monly m otheiwise healthy peisons that then 
presence is consideied noimal Cataiacla coio- 
naria, cataiacta ceiulea and cataiacta vnidis aie 
included heie because they aie so frequentl) 
associated with piesenile opacities 

Hess ‘ expressed the opinion that the site ol 
predilection for incipient senile cataiact is the 
immediate subcapsulai layer The piescnl oh- 


of this condition in this sei les was 26 yeai s A 
fiequent associated finding w'as a widening and 
intensification of the anteiioi and posteiioi bands 
of the adult nucleus at tiie equatoi 

Punctate opacities follouing the pattern of the 
antcnoi axial system of cortical sutuies may 
evolve into an opacity shaped like the aiitleis of 
a deei (fig 3 i?) Punctate opacities on the 
anterior cortical sutuie system, as this foim of 
picsenilc cataiact is called, leadily escape detec- 
tion dining a loutine examination, even with a 
sht lamp, because the opacities aie veiy minute 
Vogt stated that the youngest patient observed 
by him with this type of cataract w'as 36 yeais 
of age "1 he condition illustiatcd m hguie 3 A 



Fig 3 — A, punctate opacities in the form of peripheral concentric lamellar la 3 'ers B, punctate opacities on 
the anterior cortical suture system 


seivations indicate that the most common site of 
punctate opacities is between the band of dis- 
junction and the region of the Y suture, par- 
ticularly anteriorly Later, as the lens ages, 
the opacities increase in number and involve 
the outer cortex If the opacities are m the axial 
region and become dense, the visual acuity di- 
minishes 

At times the punctate opacities in the periph- 
ery foim concentric lamellar lay'^ers (fig 3 A) 
Vogt stated that an arrangement of large yel- 
lowish gray layers about the nuclear equator is 
found only m elderly subjects The average 
age of the persons showing the incipient stage 

4 Hess, C, Pathologic und Therapie des Linsen- 
systems, m Graefe, A , and Saemisch, E T Handbuch 
der gesamten Augenheilkunde, ed 3, Leipzig, Wilhelm 
Engelmann, 1911, pt 2, chap 9 


was observed in a 25 yeai old soldiei That 
punctate opacities on the anteiior cortical sutuie 
system are true forms of senile cataract is pioved 
by the fact that cuneiform opacities, which are 
definitely a form of senile cataract, were also 
present 

Coronal y opacities were present in 4 per cent 
of the eyes, a figuie m close agreement wnth the 
results of the investigation by Kirby, ^ who found 
• that these opacities formed 4 5 per cent of all 
cataracts Vogt, on the othei hand, stated that 
coronary cataracts are found in 25 per cent of all 
persons past the age of pubeity 

Case 38 (see table) raises the question of the 
causation ot anterior rosette cortical cataract 


T) oianuaras lor Judffine 

of the Progress or Arrest of Cataract, Tr Am Arad 


Ophth 32.203-230, 1927 
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This cataract is usualh attributed to trauma 
The subject of this report, a 27 year old soldiei, 
said he had nevei received an injury to the in- 
volved eye Slit lamp examination supported 
his contention, for objective signs of trauma v ere 
absent Similar cases have been reported b} 
Rauh,® Nordmann ^ and Handmann ® 

Although this report concerns itself with opaci- 
ties in the crystalline lens, the humbei of eyes 
showing pigmented capsular stars or pigmented 
strands was also noted (table, column I) Thirty- 
three eyes showed pigmented stars on the sui- 
face of the lens, and 23 showed pupillar} sti ands 
Gallemaerts and Kleefeld * reported that em- 
bryonal pupillar)^ remnants veie observed b\’ 
them in 20 per cent of all their cases A ten- 
denc}" to absorption is indicated b}' the decreased 
incidence with age One instance of pigmented 

6 Rauh, \V Blatt- oder rosettenformige Stare, 
Khn Monatsbl f Augenh 84, 766-773, 1930 

7 Nordmann, J A propos de certaines formes de 
cataracte en rosace. Arch d’opht 48 392-402, 1931 

8 Handmann, M Ueber den blatt- oder rbsetten- 
formigen vorderen Rindenstar, eine nichttraumatische 
stationare Starform unbekannten Ursprunges, Klin 
Monatsbl f Augenh 78 31-43, 1927 

9 Gallemaerts, E , and Kleefeld, G L’etude micro- 
scopique du fond de I’oeil vnant, Ann d’ocul 159 264- 
274, 1922 

10 Vogt - Hirschberg, J Ueber langsaine Ruck- 
bildung der persistirenden Pupillenhaut, Centralbl f 
prakt Augenh 28 103-105, 1904 Bruckmer, A Ueber 
Persistenz von Resten der Tunica ^asculosa lentis 
Arch f Augenh (supp ) 56 5-149, 1907 Bellows J 
Cataract and Anomalies of the Lens, St Louis C V 
Mosbj Companv, 1944 


striae on the anterior suiface of the lens in the 
retroiridal region was observed The case re- 
ferred to IS included in another report 

SUMMARY 

Three hundred ejes of persons between 18 
and 40 years of age were examined by means 
of slit lamp microscop} All but 8 eyes showed 
some form of punctate opacities In 4 per cent 
of the eyes the opacities were associated wnth 
coronary cataracts Punctate opacities w'ere 
found in all the laj ei s of the lens, but were far 
more common between the bands of disjunction 
and the region of the Y sutures, being more 
numerous anteriorly than posteriorly Not un- 
commonly the opacities arranged themselves in 
concentric layers surrounding the nucleus These 
opacities are precursors of peripheral concentric 
lamellar opacities of the senile lens, wdiich are 
a true form of senile cataract At times punctate 
opacities of unusually small size are present in 
the anterior coitical sutuie system 

CONCLUSIONS 

Punctate opacities, w'hich are found in nearh 
all adult lenses, inciease in number wnth the 
age of the subject They precede nuclear reliet, 
increase in the elementarj stripes composing the 
adult nuclear band and }ellownng of the nucleus 
as a sign of aging of the lens 

11 Bellows, J Pigmented Lines in Retroiridal 
Region of Anterior Capsule of Lens, Arch Oplith 32 
483-484 (Dec) 1944 



TOTAL HERPES ZOSTER OF THE OPHTHALMIC. MAXILLAR1 AND 
MANDIBULAR DIVISIONS OF THE TRIGEMINAL NERVE 

REPORT or A C-^SE IN WHICH THERE WAS ALSO INVOLVEMENT OF THE GENICULME 
GA-NGLION VXD THE VESTIBULAR PORTION OF THE EIGHTH CRANIAL NER\ E 

HUGH O’NEILL M D 

'^ANTV ANA, .C\ur 


Herpes zostei is a not laie acute infection of 
the posterior root ganglions with signs in the 
segmental distiibution of the neive lOots in- 
vohed,’- ^^hlle, contiaiiwise, heipes zoster 
ophthalmicus, oi heipes zoster of a gasserian 
ganglion, a homologue of a poslenoi lOot 
ganglion, is appaienth^ a lathei lare disease, 
indeed, it is so laie that Rice" stated that no 
cases of ophthalmic herpes zoster weie men- 
tioned, for example, in the report of one of the 
largest ophthalmologic and otologic hospitals 
in the United States, in which over 100,000 
patients with octilai disease were treated in 
1922 On the othei hand, Gundei sen,^ in search- 
ing for cases of herpes zoster ophthalmicus, 
found 10 pel annum at the Massachusetts Eye 
and Ear Infiimaiy, m Boston, over a five year 
period 

From the standpoint of the dermatologist, 
who will inevitabh see ophthalmic herpes zoster 
initially, the common sites of localization of 
heipes zostei are an intercostal nerve, the tri- 
geminal nene ( pai ticularly the first branch, 
herpes zostei ophthalmicus) and the sensoiy 
nerves of the extremities Herpes zoster of 
the arm or of the leg is unusual and hence often 
not diagnosed ^ 

Prllsbury, Sulzbeigei and Livmgood ^ stated 
that herpes zoster may occur as a concomitant 
manifestation with the leukemias, various blood 
dyscrasias, Hodgkin’s gianuloma and malignant 
visceral tumors and is not uncommon in tabetic 
syphilis They grouped under the following five 
subdivisions the less common forms of herpes 
zoster (1) gangienous herpes zoster, wuth 
necrotic and destiuctive lesions, a severe form 

1 Meakms, J C The Practice of Medicine, ed 4, 
St Louis, C V Mosby Company, 1944 


of which can occin in an} region but wdiicli is 
most common m the legion of the ophthalmic 
nene, (2) hemorrhagic heipes zostei, with 
blood-con taming vesicles, (3) bullous heipes 
zostei , (4) bilateial herpes zostei, either sym- 
metric 01 asimmetiic, wdiich is extiemely lare 
but w’hich, contiaiy to certain superstitions, is 
not falal ‘ , (5) geneialized heipes zoster, in 
which the eruption consists of scattered disci ete 
papules and vesicles and is accompanied by 
lieadache, fevei and malaise Tlieie may be 
lesions of the ibucous membiane, wuth the cntne 
pictuie lesembling chickenpox Onl} epidemio- 
logic considerations and the presence of con- 
comitant typical herpes zoster following the 
couise of a nerve wull peimit difitei entiation 
hetw^een ordinari chickenpox and this type of 
heipes zostei ^ 

Heipes zostei is usuall} limited to one of the 
divisions of the fifth cranial neive.“ although it 
'larel} mrolves the nucleus of the sensoi} root 
of the seienth cranial nerve This enabled 
Hunt® to delineate the distribution of the cuta- 
neous portion of the geniculate ganglion, since 
the heipetic cutaneous eiuption is found in the 
•^rea of distiibution of that ganglion, that is. in 
the cleft between the ear and the face and on 
the membiana tympani, the auditory^ canal walls 
the concha, the helix and anthelix and the tiagus 
and antitiagus The cutaneous herpetiform le- 
sponse of the geniculate ganglion to heipes zoster 
apparently may be total or minimal It can be 
stated dogmatically that herpes zostei involving 
not only the ophthalmic but the maxillary and 
mandibulai divisions of the fifth cranial nei\e is 
lare, judged by the total absence of reported cases 
m the literature Axiomatically, total herpes 
zoster of the trigeminal nerve wuth concomitant 


2 Rice, G W Herpes Zoster Ophthalmicus, Eye, 
Ear, Nose & Throat Monthly 2 265, 1923-1924 

3 Gundersen, T Convalescent Blood for Treat- 
ment of Herpes Zoster Ophthalmicus, Arch Ophth 
24 132 (July) 1940 

4 Pillsbury, D , Sulzberger, M , and Livmgood, C 
Manual of Deimatology, Philadelphia, W B Saunders 
Company, 1943 


cutaneous involvement of the geniculate ganglion, 
the combination of which likewise has not been 


5 Gnnker, R R Neurology, ed 3, 
111, Charles C Thomas, Publisher, 1943 


Springfield, 


6 Hunt, J R Herpetic Inflammation of the Genicu- 
late^ Ganglion, J Nerv & Ment Dis 34 73 (Feb ) 
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reported m the liteiature, is laie indeed, although 
Fuchs, cited by Graves,’' leported 2 cases in 
which with herpes zoster ophthalmicus, that is, 
with manifestations of the frontal branch only, 
there was concurrent involvement of the seventh 
ciainal neive with resulting lagophthalmos and 
keiatitis This combination is not lare, noi is that 
of heipes zostei ophthalmicus with involvement 
of the third fourth, sixth and seventh cianial 
neives with ocular palsy Cases of this condition 
have been reported fairly fiequently Mooia^ 
found that in his cases in which herpes zostei 
waa associated with ocular palsy involvement of 
the third cianial nerve was by fai the most com- 
mon phenomenon, viz , m 74 per cent 

At this point it is voith while to diaw atten- 
tion to an equivocal lepoit of Agnello,® who, 
in discussing 3 cases of herpes zoster, described 
m 1 a papulai eruption of the foiehead, m a 
second vesicles on the skin in the middle of the 
forehead and in a third vesicle§ on the left side 
ot the face and forehead He said that all three 
branches of the left trigeminus nerve weie af- 
fected, a statement which is extreme^ haid to 
1 econcile with the fact that no cutaneous herpeti- 
form eruption along the maxillary and mandib- 
ulai nerve ti links was described in his papei 
What, then, is herpes zoster? It occurs as 
tvo types, epidemic, idiopathic herpes zoster, 
arising, de novo, and symptomatic heipes zostei 
The lattei may be found in a patient, for example 
with some antecedent factor, such as fractuie' 
of the basal portion of the skull, meningitis of 
S 3 '^phihtic or tuberculous oiigm or tumor of the 
pons, in whom S 3 anptomatic herpes zoster then 
develops by reason of the virus, which the patient 
IS carrying, attacking the injured fifth craniab 
neive, the gasserian ganglion or the central con- 
nections of the fifth cranial nerve There is, 
to be sure, no difference between the causal 
virus of the idiopathic and of the symptomatic 
t 3 pe except that in the epidemic t 3 ^pe the attack 
arises^ spontaneously in unprepared soil while 
m the S3mptomatic type preexisting trauma to 
the nerve is poptulated " In the latter type, then, 
the virus has a fertile soil in which to thrive 
Brain reported S 3 anptomatic herpes zoster as a 
sequela of subarachnoid hemorrhage, while othei 
riters incriminated such variants as pneumonia 

7 Gra\ es, B , in Berens, C The Eye and Its Dis- 
eases Philadelphia, W B Saunders Company, 1936 

S !Moore, R F Ocular Manifestations of Lesions 
of the Fifth Cranial Ner\e, Brit M J 2 783 (Oct 29) 
1932 

9 ^gnello, F Clinical Varieties and Ocular Lesions 
ot Herpes Zoster, Ri% oto-neuro-oftal 11 172 (March- 
^priH 1934 


carbon monoxide and arsenic as etiologic fac- 
tors In all cases of tiigemmal heipes zoster, 
whether of the idiopathic oi the S3mptomatic 
t 3 'pe, however, one thing is certain, that the 
ophthalmic bianch is always involved and the 
other "branches with extreme raiity If cutaneous 
heipetic involvement were the whole stor 3 '^, the 
disease could well fall ivithin the province of 
the deimatologist, but, unfortunately, intraoculai 
complications occur in 60 per cent of the cases, 
with the cornea allegedly affected in 35 per cent 
of these Graves," indeed, expiessed the opinion 
that slit lamp examination would reveal deep 
epithelial changes in practically all cases , hence 
the impoitance of the disease to ophthalmolo- 
gists is apparent 

HISTORIC VL REVIE.W 

A shoit leview of the histone aspects of the 
disease may not be amiss In 1866 Hutchinson 
published his classic description of the disease, 
wjnle a year later Bowunan desci ibed sevei al 
cases of herpes fiontahs seu ophthalmicus, with 
illustrations m 1 case, showing residual facial 
pitting and scan mg In a second case described 
by Bowman diplopia occuned, wdiile in a thud 
case one sequel w'as atrophy of the optic nene 
Bowunan m his wiitings stressed the fact that the 
supraorbital and supiatiochlear divisions of the 
frontal branch of the ophthalmic division of the 
trigeminal neive are most commonly mvolve'd, 
w'lth the nasocihar 3 ' bianch of the ophthalmic 
nerve usualty escaping 

In Hutchinson’s day the disease was -confused 
with er 3 '^sipelas as it is today, for that mattei 
Hutchinson’s dictums on this point were m the 
eighties popular examination questions in the 
hospitals m London These dictums bear lepeti- 
tion after some seventy-eight yeais 

Herpes frontalis is always limited to one side It 
never transgresses the median line of the forehead and 
nose It never affects the cheek although there may be 
some sympathetic oedema of contiguity There is less 
general swelling of the skin than in erysipelas, much 
more pain and less constitutional disturbance in herpes 
than m erysipelas 

A corollary of this dictum followed, wdiich 
stated that “if there is involvement of the naso- 
ciliary nerve and vesicles form on the side of 
the nose the eye is most likely to be involved,” 
a statement which has been valid in 6 cases seen 

10 Hutchinson, J Clinical Report on Herpes Zoster 
Frontalis, Roy London Ophth Hosp Rep 5 191, 1865- 
1866, Exact Portion Affected by Herpes, ibid 6 48, 
1867 

11 Bowman, W Cases of Zoster, Roy London 
Ophth Hosp Rep 6 1, 1867-1869 
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bv me since 1939 liut the unne.sa .t) of ti W 
las been denied Not so noteiiorthy « H“tc 
mson’s othei steteinent that ttheii the tip of the 
nose IS iinolved the e>e Mill be lost— a “nd' 

“on M-hich Mas not validated b; Friedemvald 
or in my present case, in Mdiich the nose tip and 

all both “Mithin and M-ithoiit.’ Mas iiuolved 

Another dictum that aostei never the 

cheek, apparenth stood unchallenged until 1900, 
«hen Head and Campbell” reported a case 
of idiopathic herpes r.ostei iinolving the - 

ular branch in Mhich the cutaneous 
tion did, obviousl), aftect the cheek And siM j 
\ears after the enunciation of Hutchinson s die- 
mill, Patoii” leported a <=“0 in M-liich the her- 
petiform eruption affected both the forehead and 
the cheek tiie first and second divisions of the 

triffeininalneive being cutaneouslynnolved UD- 

Mously, then, %\ith the lv\o exceptions noted, one 
in 1900 and the other ^in 1926. if Agnello s 
equivocal, and not easily interpreted lepoit is 
dismissed trigeminal herpes zoster meant, in 
effect, zoster with a herpetiform eruption along 
the course of one oi more of the three branches 
of the ophthalmic dnision of the trigeminal nerve 
onl\, that IS. the lacrimal, the frontal (supraor- 
bital and supiatrochlear) and tlie iiasociliai} 
nerves In the case piesented in thi? paper 
in which all three of the divisions of the tii- 
gemmal ner\e, the ophthalmic (lacrimal, frontal 
[supiatrochlear and supiaoibital] and nasocili- 
ary), the maxillary and the mandibular, exhibited 
cutaneous manifes”tations, theie was not onl} con- 
comitant er\thema and herpes (Hunts heipes) 
due to involvement of the geniculate ganglion 
but some preceding evidence of involvement of 
the vestibular bianch of the eighth cranial nerve 
with the patient displaimg s}mptomatic mani- 
festations of tinnitus, n3’^staginus and partial loss 
of balance After a review of the literatuie, 
therefore, I feel that in the case to be piesented 
the neuro-ophthalmologic features are unique 
enough to interest ophthalmologists 

The age incidence of heipes zostei ophthal- 
micus has been stated to be 55 years (Lodge 
and Lodge In 6 cases observed by me in 
private practice m the past five years, 5 patients 
were undei 45 years and 1 was a woman of 
70 )ears Fishei (cited by Paton) obserxed 


the condition in an infant 4>4 months old. and 
ICoch,’“ m lepoitmg m 1939 on a patient agec 
5U veaib. mentioned that this uas the eai lies 
age at uhich the condition had been obseived 
at the Mayo Clinic The impicssion is general 
that ophthalmic herpes zoster occurs most com- 
monU in aged and debilitated peisons In m) 
limited expel lence this has not been the case 
The patient in the case to lie presented was 
44 and a working man in extremely lobusl 
health wnth no knowm cxposuie to varicella, 
m but 1 case m my leccnt expeiience could the 
MClim be classed as either aged oi debilitated, 
and in no single case w'as a pievious historx of 
contact with varicella found despite questioning 


anatomic CONSIOnRATIONS 

The tiigeinmal nerve is made up of both motoi 
(to muscles of mastication) and sensoi} loots 
and IS theiefore a mixed nerve Root fibeis 
fiom the second division mainl) descend to the 
second ceincal segment via the pons and the 
medulla, w'lth the fibeis from tlie ophthalmic 
division descending most caudad The gas- 
seiian, or tiigeinmal, ganglion, wdneh is a pii- 
mai} sensory and ti opine station, lies on the 
pais petiosa of the temporal bone m the middle 
fossa in the floor of the lateial pait of the 
cavernous sinus, and divides into the ophthalmic 
branch, wnth the associated ciliaix ganglion, the 
maxillary branch, wnth the associated spheno- 
palatine ganglion and the mandibulai Inanch 
with the associated otic and submaxillaiy gan- 
glions The sphenopalatine ganglion, wdiich sup- 
plies the mucous membianes of the nose and 
palate is connected wnth the seventh ci anial nei ve, 
while the geniculate ganglion, fiom wdnch the 
sensoiy lOOt of the facial nerve anses, la in much 
moie direct 'Connection wnth the seventh ci anial 
nerve than wnth the eighth ciamal neive, with 
wdnch it communicates by the small blanch known 
as the pars intermedia The trigeminal neive 
itself IS related to the seventh cranial neive bx 
means of the superficial petrosal nerx^es the lai ge 
and the small The ophthalmic division of the 
tiigeinmal nerx'e mneivates the lids conjunctix^a, 
ins, cornea and root of the nose, xx'hile the ex- 
ternal ear is innervated not only b) the fifth 
ciamal nerx'e but by the sexenth cranial nerve, 

.1 . t .1 iii.i 
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the internal meatus being supplied bx the seventh 
and the posterior w'all of the external acoustic 
meatus by the tenth cranial (xagus) nerxe 


lUCd-LLlb Uy tUC LCULU CldUIiil \ d^Llb J Iierve 

The maxillary nerve transmits sensibilities 
from the cheeks, nasal fossa, palate and upper 
teeth The mandibular neive brings in sensibih- 
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ties trom the chin, lo\\ei teeth, tongue and tem- 
poral region Within the semilunar ganglion a 
rearrangement of fibers from a somatotiopic to 
a physiologic plan occurs, and when the tri- 
geminal tracts course thiough the medulla they 
carry specific types of sensibility from all the 
peripheral area The peripheral fibers of the 
seventh cranial nen'e (facial) after arising in 
the geniculate ganglion are incorporated in the 
chorda tympani and come from the taste buds 
of the anterior two thirds of the tongue Efterent 
fibers arising in the medulla are incorpoiated with 
the sensory root to form the composite glosso- 
palatine nerve Through the chorda tympani 
these efferent fibers supply the submaxillary 
ganglion which supplies the submaxillary gland 

The seventh nerve, then, is much more in- 
timately connected with the geniculate ganglion 
than with the eighth nerve, for which reason 
facial paresis is much more common in herpes 
zoster than is symptomatic involvement of the 
vestibular branch of the eighth nerve 

PATHOLOGIC CONSIDERATIONS 
or HERPES ZOSTER 

Primary neuritis of the trigeminal nerve, if 
one excludes tic douloureux and neuralgia, is 
rare The ophthalmic division of the trigeminal 
nerve, however, is especially apt to be affected 
by aneurysms of the carotid artery and by throm- 
bosis of the cavernous sinus, while the trigeminal 
nerve as a whole may be involved by gummatous 
syphilis, basilar meningitis, fracture of the skull, 
tuberculosis and vascular pontile disease As 
previously stated, there are two recognized types 
of the disease, a primary idiopathic involvement 
of the ganglions, occurring in either epidemic 
or sporadic form, and a symptomatic type, which 
appears during the course of an infectious dis- 
ease, such as encephalitis (rare), or by exten- 
sion by contiguity into the ganglion of a neigh- 
boiing pathologic process The wrus of herpes 
zoster has apparent!}" never been transmitted to 
animals The herpetiform cutaneous lesions are 
probably due to antidromic impulses v hich cause 
the liberation of histamine-hke bodies, and axon 
reflexes allegedly cause the spread of the vaso- 
dilatation In this field of the viruses much 
remains to be learned Is there a neurotropic as 
well as a dermotropic virus ^ Other unknown fac- 
tors are the effect of resistance of tissue and 
the toxic effect of viruses, ignorance of which 

17 Mettler, F A Neuro-Anatomy, St Louis, C V 
Mosby Companj, 1942 

18 Wechsler, I S’ Textbook of Clinical Neurologv, 
ed 5, Philadelphia, W B Saunders Companv, 1943 

19 Parsons, J Diseases of the Eje, ed 7, New York, 
The Macmillan Compam,, 1935 


beclouds the picture Is it possible that in den- 
dritic keratitis, keratitis disciformis, herpes cor- 
neae and herpes zoster ophthalmicus herpetic 
viruses play a part 7 " Gruter, cited by Graves,^ 
demonstrated a specific herpes virus, which when 
transferred from a herpetic lesion in man to a 
rabbit’s cornea produced a vesicular lesion, the 
virus, it IS believed, travels by way of the fifth 
nerve to cause encephalitis It has long been 
surmised that varicella and herpes zoster aie 
related, and with increasing knowledge of the 
viruses it has been assumed that for idiopathic 
herpes there is probably a transmissible virus 
possibly related to varicella Bokay, in 1888, 
noted a case of varicella occurring ten days after 
the patient’s contact with herpes zoster Pick- 
ard expressed the opinion that the virus caus- 
ing varicella and herpes zoster shows two phases, 
one representing herpes zoster and the other 
varicella The zoster, phase has its origin in a 
posterior loot ganglion (it may spread to an 
anterior root, giving rise to the unusual mus- 
cular paralysis of herpes zoster), with exten- 
sion and signs along the sensory nerves to fibrous 
tissue covered with epithelium, where the secon- 
dary or varicella phase appears Blatt, Zeldes 
and Stem,*® at the Cook County Hospital, Chi- 
cago, noted vancelliform eruptions with pyrexia 
in 4 of 140 children m two vards thirteen to 
twenty-one days after exposuie to patients with 
herpes zoster The authors were in doubt of the 
identity of the viruses, but they agreed with 
many former workers that there is a close rela- 
tionship between herpes zoster and varicella In 
none of my 6 recent cases has any antecedent 
contact with varicella been found, nor has vari- 
cella developed in any of the children who come 
in contact with patients with herpes zoster 
The secondary cutaneous lesions of herpes zoster 
always show lymphocytic invasion, hemorrhage, 
epithelial necrosis and large vesicular cells of 
IJnna, while primary herpes is an inflammatory 
disease of the ganglion with lymphocytic infiltra- 
tion, swelling of the axis-cylinders and destruc- 
tion of the nerve cells If the pathologic process 
is sufficiently grave, a secondary wallenan de- 
generation occurs both in the dorsal roots and 
m the peripheral nerves The ganglionic in- 
flammation IS therefore acute posterior poliom}e- 
htis 

20 Brain, R W Zoster, Varicella and Encephalitis, 
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Invohenient of the eye of the affected side 
IS usually explained b) assuming that the disease 
extends by way of the long ciliary nerves which 
are given oft from the nasal branch of the ophthal- 
mic nerve, and thence, joining the shoit ciliaiy 
nerves fiom the ciliary ganglion, they pieice 
the sclerotic coat of the ej eball and pass forwai d 
between it and the choioid to the ciliaiy mus- 
cles, ins and coinea,= with keratitis, iritis, irido- 
cyclitis and panophthalmitis as possible sequelae 
Optic neuritis as a sequela of herpes zoster oph- 
thalmicus is rare, for since Hutchinson’s original 
report, in 1866, Duke-Eldei has collected only 
10 reports of optic neiiiitis following herpes 
zoster, it occurred m 4 of 6 cases nliich I ob- 
served and studied One nonders, therefore, 
it the difficulty of examining an acutely inflamed 
painful eye affected \Mth herpes zostei does not 
explain this insignificant number of lepoitcd 
cases of involvement of the optic nerve Gar- 
clilcic described a case of herpes zoster in which, 
after the cornea of the e\e was giavely involved, 
the eje became secondarily infected and a laige 
hjpopyon developed Panophthalmitis resulted, 
and the eye w'as enucleated Histologic study 
of this e>e revealed that the small stumps of the 
ciliar)' nerves had an infiltration of plasma and 
small round cells , these infiltrated the sclera and 
the suprachoroidea and were scattered through 
the choroid Furthermore, the ciliary blood ves- 
sels near the nerves w^ere also surrounded by 
' IjTOphocytes and plasma cells , there were twm 
areas of neciosis in the sclera, wdtich w^ere stated 
by the author to be due to trophic disturbances 
m the diseased nerves 

Vahere-Vialeix found that in 13 of 17 
cases superficial keratitis wnth vesicular forma- 
tion w'as rare while, on the other hand, the pos- 
terior and middle layOrs of the corneal stroma 
w^ere affected Keratitis profunda, m short, 
W’as the common, rather than the rare, lesion, 
while in 1 case in their report there was also an 
• Argyll Robertson pupil with no response to light 
but with retention of reaction to convergence 
Tlie Argyll Robertson pupil following herpes 
zoster IS usually dilated, according to Wolff 

23 Duke-Elder, W S Textbook of Ophthalmology, 
St Louis, C V Mosby Company, 1941 

24 Gardilcic, A Perineuritis and Periarteritis Cih- 
ans m a Recent Case of Herpes Zoster Ophthalmicus, 
Ztschr f Augenh 92 35 (May) 1937 

25 Valiere-Vialeix, V Frequency of Parenchyma- 
tous Keratitis in Herpes Zoster An Argyll-Robertson 
Pupil as a Sequel of Herpes, Ann d’ocul 168 341 (May) 
i932 

26 Wolff, E The Pathology of the Eye, Philadel- 
phia, The Blakiston Company, 1943 


Caimod},-' in discussing the complications of 
herpes zostei ophthalmicus, classified them in 
four gioups keiatitis, iridocylitis, musculai pal- 
sies and optic neuiitis In 50 per cent of the 
cases, according to Carmody, the globe was 
aftected, and in the majority of these the cornea 
was damaged Fie reported an inleiesting case 
in w’hich herpes zoster ophthalmicus on the right 
side m a 40 jeai old syphilitic Negio w’as fol- 
low’ed in thiee w’eeks by exophthalmos on the 
same side, w’hich produced immobility of the 
globe The cornea w’as severely involved, in 
this case one cannot be ceitain, of couise, w’hether 
the condition w’as of the epidemic (idiopathic) 
type occuiimg in a syphilitic patient oi w’helhei 
it W’as of the symptomatic type due to syphilitic 
basilai meningitis, or possibly a gummatous 
piocess of sjphilis 

Paialysis and atrophy of muscles, not neces- 
sarily related to the couise of the cutaneous 
herpetic eruption, in cases of herpes zoster w’ere 
leported by Taterka and O’Sullivan^® 

The paralysis allegedly may occui as late as 
tw'o months after the appeal ance of the heipetic 
eruption 

Denny-Brow’ii and his co-w’orkei s discussed 
the pathologic features of herpes zoster in 3 cases 
In 2 cases of thoracic hei pes zoster they i eported 
in addition to se^ele neuritis degeneiation of the 
involved motor and sensory loots, localized lepto- 
meningitis and homolateral segmental poliomye- 
litis In a third case of geniculate herpes in which 
the cutaneous manifestations involved the auric- 
ulo-occipital region they found necrotizing gan- 
glionitis of the second cervical ganglion, homo- 
lateral segmental posterior poliomyelitis m the 
cervical portion of the cord and an inflammator> 
reaction in the medulla with motor neuntis of 
the facial nerve In the geniculate ganglion itself 
ho cellular destruction w’as seen, but m fibers of 
the paraganghonic facial nerve some lymphocytic 
infiltration was observed 


TREATMENT OF HERPES ZOSTER 
OPHTHALMICUS 


For acute cutaneous lesions apparently any 
dry antiseptic powder, preferably sulfathiazole, 
will do Medicaments are legion Meakins,^ 
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follo^\ ing Sidlick suggested inti amuscular m- 
jections of solution of posterior pituitar} (0 5 
to 1 cc ) He also suggested intravenous in- 
jections of sodium iodide, 10 cc of the 20 per 
cent solution, repeated on the second, fourth 
and seventh da3’-s This method ^\as used bv 
Ruggles Solution of posterior pituitary obvi- 
ously should be used with caution as most 
patients with herpes zostei are leputedly elderlj' 
with presumably an alread)"^ impaired cardiac ap- 
paratus Pillsbury suggested heav}'^ doses of vita- 
min B complex and ^ itamin E * Diphtheria 
antitoxin m doses of 5 000 units injected ever\ 
two days if necessary, was suggested by the 
W’^alkers Convalescent serum has been em- 
ployed b} both Fiiedenw’'ald and Gundersen 
The latter suggested the injection of 200 to 
400 cc of herpes zoster convalescent blood , the 
treatment should be initiated pieferablj before 
ocular infection occuis Gieen^- suggested 
autohemotherap} Five to 10 cc of w'hole blood 
lemoved from the antecubital vein, is injected 
into the gluteal region, everj^ othei daj , accom- 
panied by administration of 25 mg of thiamine 
hydrochloride twnce a week for six injections 
Lilhe.®® in presenting 3 cases of herpes zoster, 
enthusiastically supported the theiapeutic use of 
smallpox vaccine, a remedj wdiich has been em- 
ploj^ed m past years by Green and others in 
the treatment of herpes simplex and dendritic 
ulcer As can be seen, man) of these therapeutic 
suggestions for treating a disease of unknowm 
but of suspected virus oiigin bolder on the n ra- 
tional, although, as Friedenw'ald sageh ob- 
served cases of herpes zoster ophthalmicus are 
all too lare in the practice of an\ ophthalmologist 
to altoid an adequate basis foi the testing ot 
dnerse forms of therap} Foi postherpetic 
pain loentgen iiiadiation of the gasseiian gan- 
glion and pons has been recommended ® , applica- 
tion of high ^oltage loentgen rays to the back 
in the region of the posteiior neive root, injec- 
tion of alcohol or section of the sensorj pos- 
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in Herpes Zoster, Arch Dermat &. Sj^ph 22 91 (Julj) 
1930 cited b\ Sanford, G A Handbook of Ocular 
Therapeutics, ed 2, Philadelphia, Lea &. Febiger, 1937 

31 Walker, J R , and Walker, B F Specific Treat- 
ment for Herpes Zoster, A.rch Ophth 20 304 ('\ug) 
1938 

32 Herpes Zoster of the E^e, Bull Pract Ophth 
14 11 (Ha^) 1944 

33 Lillie, \\ I Treatment of Herpes Zoster Oph- 
thalmicus with Smallpox Vaccine New York State J 
Med 43 857 (Ma\ 1) 1943 

34 Herpes Simplex of the Eje Proplnnaxis with 
Use ot Cow pox \ accine Bull Pract Ophth 13 27 
(Xo\ ■) 1943 


terioi root and section of the spinothalamic tract, 
which conveys impulses of pain from tlie in- 
volved area, ai e other suggestions All these 
methods have then proponents, but the problem 
of postherpetic pain has certainly not been solved 
Feet stated that postherpetic pain often per- 
sists for years especially in aged persons, with 
simiptoms identical with those described in man) 
cases of tumor of the gasserian ganglion He 
reported 2 cases of postherpetic trigeminal neu- 
ralgia in which there w^as persistence of pain 
after section of the sensorj’^ root of the gasserian 
ganglion, complete permanent relief, therefoie 
so certain wnth surgical treatment of major 
trigeminal neuralgia cannot be assured the 
victim . of herpes zoster with posthei petic pain 
The anatomic basis of this clinical finding rests 
on the fact that a degree of cephalic sensitiviB, 
particularly pain, may be jneserved even though 
the semilunar ganglion of Gasser is entire!} re- 
moved, for the sensoiy fibers accompany the 
cervical sympathetic plexus on the carotid arter\ 
and ultimatel} enter the coid in the legioii ot 
the first thoi acic segment 

REPORT of' CA.se 

R W , a man aged 44, presented himself June 29, 
1944 w'lth manifold complaints of burning pain m the 
right ear, a feeling of inability to balance himself, 
nausea and diplopia His past medical history was non- 
contributory, there was no history of influenza or labj- 
rinthitis Neurologic examination showed diminished 
hearing in the right ear and horizontal nystagmus of 
both eyes with the fast component to the right With, 
these was a Romberg sign, with falling to the right He 
said that this sense of imbalance had not been present 
prior to three days preceding his visit No cerebellar 
symptoms were elicited, the pulse and respiration were 
both normal, and his temperature w'as slightly elevated 
The referring phvsician w'as informed that the patient 
W'as probably suffering from an inflammatory process 
of the eighth cranial ner\e and its vestibular ganglions, 
although a hemorrhage in the cerebellopontile angle 
could not be categorically dismissed He was seen on 
the following daj, June 30, at A\hich time the nvstag- 
mus had diminished but the Romberg sign ivas still 
present His complaint now was that he had se\ere pain 
in the right lower jaw and the right ear At this time 
swelling of the postauricular and preauricular lymph 
nodes w'as obiious The follow'ing dai, Juh 1 
the pain had adianced to the right side of the face and 
to the right side of the upper lip, and in the late 
afternoon a perceptible lag of the face was noticeable, 
combined with severe submaxillary adenopathj and 
overwhelming fetor oris On this e\ening severe pain 
set in along the right brow and the right cheek and 
in the right inner canthal region The follow'ing morn- 
ing, July 2, the temperature was normal but there were 
extenswe periorbital edema and se\ere episcleral injec- 
tion Tension of tlie right eje, taken at this time and 
again m the afternoon, was normal on both occasions 

35 Peet, M Postherpetic Trigeminal Neuralgia 
J A. ki; A. 92 1503 (MaA 4) 1929 
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Theic was much sdcial tenderness, and now the nght 
mZry gland was 

Edema was piesent m the whole right half of the *ace, 
and the patient stated that the pam in the lower half 
S tlie face, m the roof of the mouth and in the jaw 
had diminished greatly but that the pain in the supra- 
olal mid sup'ratrochleai was more sev^ 

than ever On the following daj, July 3, a \esicular 


Cl notion appeared on the soft palate, on the tongue and 
on the right side of the upper lip and on the tip and alar 
region of the nose These lesions were too large and 
atypical to be dismissed as heipes fcbnlis. Examination 
of the car on this day showed edema and a vesicular 
eruption of the posterior canal wall, with an extremely 
reddened, but not bulging, tympanum There was some 
dental sepsis, and the pharynx was injected On the 



Snapshots of patient with herpes zoster A, herpetic cutaneous lesions involving the ophthalmic branch of the 
trigeminal nerve (lacrimal, frontal [supraorbital and infratrochlear] and nasociliary), the cutaneous distribution 
of the right geniculate ganglion and the mandibular branch of the trigeminal nerve, severe submaxillary ade- 
nopathy and beginning involvement of the maxillary division of the trigeminus nerve are present B, total 
efflorescence of herpetiform cutaneous lesions of the ophthalmic, maxillary and mandibular divisions of the tri- 
geminal nerve Involvement of the nasal tip is pronounced According to Hutchinson (1866), this means the loss 
of the eye Notice the ocular proptosis C, generalized trigeminal cutaneous manifestation of herpes zoster 
Preauricular and postauricular adenopathy, periorbital edema and exophthalmos are present A few lesions 
involve the distribution of the maxillary division of the left side of the face This is due to “crossing over” of 
the fibers of the maxillary division of the right side, a phenomenon which Paton pointed out is not rare in 
involvement of the ophthalmic division Interesbngly, there was no pam on the left side antecedent to this cuta- 
neous vesiculation due to involvement of the maxillary division of that side 
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following daj% July 4, a magnificent herpetic eruption 
was present on the right side of the jaw and of the 
face, with severe erythema of the right cheek, forehead 
and right fronto-occipital region The right side of the 
upper lip was now greatly swollen and vesicular, the 
fetor oris was worse, if possible, and the nystagmus 
and sense of imbalance (due to involvement of the ves- 
tibular part of the eighth nerve by connection of the 
geniculate ganglion with the eighth nerve) had dis- 
appeared The right eye showed periorbital edema and 
exophthalmos wuth immobility, the cornea w'as insensi- 
tive to touch Accordingly, the light pupil w'as dilated 
with instillations of 1 per cent atropine sulfate solution 
The following day the diagnosis of herpes zoster oph- 
thalmicus et maxillaris et mandibularis w'as obvious 
Not so obvious now was the facial paresis (seventh 
cranial nerve) on account of the edema and the sub- 
maxillar}' adenitis The cutaneous manifestation of herpes 
zoster oticus due to involvement of the geniculate gan- 
glion, how'ever, added one more bizarre feature to the 
picture in this miserable patient The cutaneous vesicu- 
lation of the whole right side of the face, including the 
cleft betw'een the face and the right ear, w'as extremely 
striking During the following fifteen days, while the 
vesiculations slowly dried and scabbed, repeated slit 
lamp examinations of the eye revealed severe keratitis 
profunda, while repeated ophthalmoscopic examinations 
show'ed an inflamed nerve head with a cloudy posterior 
chamber There w’as a moderate amount of ocular 
immobility, which could not be accurately tested for 
magnitude on account of the pain, the patient constantly 
complaining that his eye “was being pushed out ” These 
ocular findings remained more or less static during the 
three w'eeks of disease There was moderate optic 
neuritis throughout the illness Visual acuity in the 
involved eye one month after the onset of the disease 
W'as 20/50 In my previous 6 cases of recent years all 
therapeutic measures which w'ere employed seemed to 
be worthless and irrational Whatever was done did 
little, if anything, to shorten the duration of the dis- 
ease, consequently, m the present case it seemed that 
scrupulous local care of the eye and meeting emergen- 
cies, if and W'hen they arose, could promise as much 
for the patient as a scatter shot attempt at battling the 
infection (of probable virus origin) with smallpox vac- 
cine, autohemotherapy or convalescent blood therapy 
Consequently, no spectacular therapy was attempted 
apart from administration of heavy doses of salicylates 
by mouth, 80 grains (5 2 Gm ) daily, 100,000 units of 
vitamin A daily by mouth, morphine sulfate hypoder- 
mically for pain, atropine sulfate and boric acid oint- 
ment to the eye and sulfathiazole pow'der to the vesicles 
At the present writing the patient show’ed much residual 
scarring and pitting of the scalp, forehead, nose and 
face and complained of continuous mild pain, chiefly m 
the region of the ophthalmic division of the trigeminal 
nerve and m the roof of the mouth, as sequelae of a 
condition which was remarkable not only for the extent 
of the cutaneous nerve involvement but for the seventy 
of localized pain and for the relatively minor involve- 
ment of the e\c It did indeed seem that the extent of 
the ocular mvoU cment w as inversely proportional to the 
se\crit} of the herpetiform cutaneous manifestations 


SUMMARY 

Herpes zoster of the trigeminal nerve uni- 
versally affects the ophthalmic division of that 
nerve Antidromic impulses originating in the 
semilunai ganglion allegedly cause the liberation 
of histamine-hke bodies, which produce the vesi- 
cles Why the ophthalmic branch alone is selec- 
tively affected is unknown The frontal (supra- 
tiochleai) branch of the ophthalmic division is 
always affected, the supraorbital branch nearly 
always and the nasociliary often A review of 
the literature reveals but 1 reported case of 
idiopathic herpes zoster in which m addition to 
the ophthalmic nerve the mandibular nerve was 
affected (Head and Campbell, 1900) Likewise, 

1 case was reported m which the ophthalmic and 
maxillary divisions of the trigeminal nerve were 
cutaneously involved (Paton, 1926) I found 
no report in the literature of a case of herpes 
zoster of the trigeminal nerve in which involve- 
ment of all three divisions occurred A case 
of more than passing interest, then, to ophthal- 
mologists IS herein reported in which, combined 
with partial herpes zoster of the seventh cianial 
nerve (Hunt’s) and preceding involvement of 
the vestibular ganglion of the eighth cranial nerve, 
complete herpes zostei involving all three divi- . 
sions of the trigeminal neive occuired On 
account of the severe pain, the ocular involve- 
ment and the residual scarring on the cutaneous 
branches of the trigeminal neive, a diagnosis 
of herpes simplex or of herpes febrilis is inad- 
missible There were displayed m relation to 
the oculai condition optic neuritis, exophthalmos, 
keratitis profunda and probable mild involve- 
ment of the third, fourth and sixth cranial nerves 
No evidence foi classifying this case as one of 
symptomatic herpes zoster arising from encepha- 
litis, syphilis, tuberculosis, leukemia, Hodgkin’s 
disease, hemorrhage in the cerebellopontile angle 
or cerebral tumor was found On the othei 
hand, in view of the severe pain and the cu- 
taneous herpetiform manifestations, the case is i 
obviously one of idiopathic herpes zoster of the 
fifth (complete), seventh (partial) and eighth 
(vestibulai) cianial nerves All three snapshots 
reveal the magnificently vesiculai effloiescence 
in various stages of herpetiform cutaneous 
1 espouse to involvement of the geniculate gan- 
glion and of the ophthalmic, maxillary and man- 
dibular divisions of the trigeminal neive 

2122 North Main Street 



OPHTHALMIC REQUIREMENTS OF THE MILITART SERVICES 

CHANGES FROM JAN 1. 1944 TO JAN 1, 1945 
CHARLES A BAHN, MD 

NFW OKLll,\NS 


At the request of the Amencan Committee on 
Optics and Visual Physiolog}^ the following 
supplement is piesented Foi details, the leadei 
IS leferred to the oiigmal articles^ 


ARMY, INCLUDING SELECIIVL SERVICE 
A Foi appointments m commissioned grades 
no changes 

B Foi induction of enlisted peisonnel 


Class 

Visual acuity 
20 ft (6 m ) 

SO cm 


Depth perception 
at 6 m 

Heterophona 

Esophoria 

Exophona 

Hyperphoria 


Prism divergence 


Field of binocular 
rotation (red 
lens test) 

Power of con\er- 
gence 


Accommodation 


Field of form 


Refraction 


Ophlhahitologtc Reqiiuemenis According io Clashes 

2 


1 

20/20 in each eje 

Jaeger Upe 1, 50 in each eje 

30 mm maximum, uncorrected 


20/40 in each eje, correct- 
able to 20/20, glasses to be 
worn 

Jaeger type 6 at 50 cm in 
each eye, correctable at 50 
cm to Jaeger type 1 , 
glasses to be w orn 

35 mm maximum with cor- 
rection 


20/100 in each eye, correct- 
able to 20/20 and 20/30, 
glasses to be worn 

Jaeger type 1 at 50 cm and 
Jaeger type 2 at 50 cm 
with correction, glasses to 
be worn 

Pilots only 40 mm maxi- 
mum with correction 


10 mm maximum 


10 mm maximum with cor- 
rection 


12 mm maximum with 
correction 


5 pd maximum 


1 pd maximum 


5 pd maximum with correc- 
tion 

1 pd maximum with coriec- 
tion 


7 pd maximum with correc- 
tion 

2 pd maximum with correc- 
tion 


3-15 pd 


3-15 pd with correction 
Dnergence must equal or exceed esophoria 


2-15 pd with correction, di- 
vergence must equal or ex- 
ceed esophoria 


No diplopia or suppression 
withm SO cm of primary 
position 

Pc must not exceed pd * 


No diplopia or suppression 
within SO cm ivith cor- 
rection 

Pc must not exceed pd * 
with correction 


No diplopia or suppression 
within 30 cm with correc- 
tion 

Omitted 


Not less than minimum for 
age (see table) 


OMITTED 


TABLE or MINIMUM VALUES OF ACCOMMODATION 


Age 

Diopters 

Age 

Diopters 

Age 

17 

88 

23 

76 

29 

18 

80 

24 

72 

SO 

19 

84 

25 

C9 

31 

20 

81 

20 

C7 

32 

21 

79 

27 

C5 

33 

22 

77 

28 

C2 

34 


Diopters 

Age 

Diopters 

Age 

Diopters 

CO 

35 

43 

41 

24 

57 

30 

40 

42 

20 

54 

37 

37 

43 

1 5 

51 

38 

34 

44 

1 0 

4 9 

39 

31 

45 

00 

40 

40 

28 




Contraction of 15° m any meridian disqualifies (normal limits 
65°, nasally, 60°, infenorly, 75°) Disqualifying scotoma 
spot on original examination, scotoma due to active process 


temporally, 90° , superiorly, 
any except physiologic bhnd- 


Maximum 1 50 D in any Maximum 3 00 D m any 
meridian , 0 50 D of astig- meridian , 1 50 D of astig- No maximum limits 
matism matism 


* Pc indicates near convergence point, pd, mterpupillary distance 


V From the Department of Ophthalmology, Medical 1 Bahn, C A Ophthalmic Requirements of the 
/ Center, Louisiana State University School of Military Services, Arch Ophth 27 120^-1213 fTnnp'i 

Medicine 1942, 29 831 (May) 1943 , 31 160-161 (Feb) 1944 
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1 General service (a) Binocular (both 
eyes open) vision of not less than 20/40 
without glasses, provided the vision in 
the more defective eye is not less than 
20/70 without glasses and provided the 
defective vision is not due to active or 
progressive organic disease 

(&) Visual acuity without glasses of 
not less than 20/200 in each eye, pro- 
vided vision IS correctable to 20/40 in 
each eye and provided the defective vision 
IS not due to active or piogressive oi- 
ganic disease The actual possession of 
suitable glasses by an individual is not re- 
quired for his acceptance under these 
standards ^ 

2 Limited service (a) Minimum vision 
of 20/400 m each eye without glasses, 
correctable to 20/40 m one eye and 20/70 
m the other eye, or 20/30 in one eye and 
20/100 m the other eye 

2 Effective only from April 1944 to September 1944 
general service Visual acuity without glasses of not 
less than 20/200 in each eye or 20/100 in one eye and 
20/400 in the second eye, provided vision is correctable 
to 20/40 in each eye, to 20/30 in one eye and 20/70 in 
the other eye or to 20/20 in one eye and 20/400 in the 
other eye, and provided the defective vision is not due 
to active or progressive organic disease The actual 
possession of suitable glasses by a candidate is not 
required for his acceptance under these standards 


(h) Loss of one eye (anophthalmos) 
01 any degree of defective vision in one 
eye from 20/400 to absence of light per- 
ception, if such defective vision is not 
due to active or progiessive organic dis- 
ease, with vision m the other eye of 
20/100 without glasses, correctable to 
20/20 with glasses 

C Air Corps Flying 

NAVY, MARINE CORPS, MERCHANT MARINE, 
COAST GUARD, AND UNITED STATES 
PUBLIC HEALTH SERVICE 

No changes have been made For requne- 
ments, see original articles ^ 

The committee acknowledges the cooperation and 
assistance of Surgeon General Norman T Kirk and 
Lieutenant Colonel G E Gorman, of tne United States 
Army, Surgeon General Ross T Mclntire, of the 
United States Navy, and Surgeon General Thomas 
Parran, of the United States Public Health Service 

The regulations supplementing the bibliography given 
m the original articles are contained in the following 
authorities 

Letter from Surgeon General of the Army, Jan 26, 
1945 

Letter from Surgeon General of the Navy, Jan 9, 
1945, 

Letter from Surgeon General, United States Public 
Health Service, Feb 8, 1945 

1028 Maison Blanche Building 



Abstracts from Current Literature 

Edited by Dr William Zentmayer 


Bacteriology and Serology 

Relationship Between the Bacteriology of 
THE Conjunctiva and Nasal Mucosa 
C Berens and E L Nilson, Am J Oplith 
27: 747 (July) 1944 

Beieiis and Nilson found that 50 pei cent of 
the 83 sets of cultuies of mateiial taken fiom the 
nasal and conjunctival membranes of 75 patients 
nith extiaocular diseases yielded oiganisms simi- 
lar 111 type and toxicity for both the conjunctival 
and the coriespondmg nasal membianes, 43 3 
pel cent yielded “toxic” oiganisms m cultuies of 
nasal secretions, nith coiiespoiiding “negative” 
cultures of conjunctnal mateiial and appioxi- 
mately 3 5 pei cent yielded oiganisms of slightly 
gieatei toxicity in cultuies fioin the e\e than in 
those fioni the nose 

In determining the etiologic factois of chionic 
and lecunent CNtiaoculai inflainmatoiy diseases, 
it IS advisable to investigate the nasal mucosa as 
a possible souice of infection 

W S Reese 

Biochemistry 

The Metabolism or the Cornea O S Lee, 
Jr and W M Hart, Am J Ophth 27:488 
(May) 1944 

Lee and Hart give the following summaiy of 
their work 

“1 The normal epithelium of the cornea is 
shown to have a high oxygen uptake in contiast 
to a low uptake by the stroma Because the endo- 
thelium consists of only a single layei of cells, it 
nas impossible to ineasuie its oxygen consump- 
tion by this method 

“2 The oxygen uptake of the coineal epi- 
thelium of nboflavin-deficient rats was found to 
be lessened This may be accounted for by the 
cellular necrosis present in the epithelial cells of 
such corneas When vascularization was present, 
the oxygen uptake by the stioma was found to 
be elevated, uheieas in the absence of vasctilaiiza- 
tion the oxygen uptake lemamed low It is 
leasonabie to assume that the inci eased oxygen 
uptake by the stioma is the lesult of vasculaiiza- 
tion and cellulai infiitiation 

“3 The metabolic activitj' of the xei otic coi nea 
vas found to be noimal oi highei than normal 
The piesence of metaplasia and hyperplasia in- 
stead of an actual cellulai destiuction of the coi- 
neal epithelium may be responsible for the ap- 
proximately noimal oxygen consumption of coi- 
neas of lats with vitamin- A deficiency ” 

W S Reese 


Conjunctiva 

Syphilis OF THE Conjunctiva J L Castillo, 
Aich de oftal de Buenos Aiies 18: 165 
(March) 1943 

Syphilis of the conjunctiva is raie It may 
appeal as a chancie, as simple conjunctivitis, as 
sdeioconjunctival infiitiation and pseudotia- 
choma of the taisal conjunctiva and as gumma of 
the eyeball There aie no lefeiences m the liteia- 
tuie to heieditary syphilis of the conjunctiva 
A gill aged 10 yeais had subacute inflammation 
and infiitiation of the coinea, uhich simulated 
tuberculosis The Kahn leaction foi syphilis was 
negative The Mantoux lest with a 1 1,000 
dilution was stiongh positive foi tubeiculosis 
Antitubei culosis tiea'tment failed Antisj phihtic 
thciapy w'as administeied because of the model - 
ate hepatomegal} and splenomegalj , mild diffuse 
adenopathv and a high palate The Kahn and 
Kline leactions became weakly positive in the 
couise of antisyphilitic therapy Rapid impiove- 
ment and cuie of the conjunctiva follow’ed The 
condition w^as diagnosed as heieditaiy syphilis of 
the conjunctiva 

T A i\I A (W Zentmayer) 
Cornea and Sclera 

Vitreous Striae and Retrocorneal Trabecu- 
lae Follow’ing Interstitial Keratitis 
L Sanchez Bulnes, Aich Asoc paia evit 
cegueia Mexico 1: 81, 1942 

_A w’-oman aged 35, wdio had interstitial keia- 
titis thiity years before, presented a V-shaped 
formation of coineal-vitieous striae and retro- 
coineal trabeculae wuth oblique illumination 
Visual acuity w'as 6/10 in the right eye and 3/10 
in the left eye 

The first description of these striae w^as given 
bj Raehhnann, in 1877, and by Fiidenbeig, m 
1895 Fiidenbeig stated that they w^eie deposits 
of fat in the lymphatic spaces of the coinea 
Such vitreous striae may be adheient to the 
poster 101 corneal surface or maj budge out as 
trabeculae into the anteiioi chamber, fixed at 
either end to Descemet’s membrane, and they 
occur in all tjpes of inteistitial keratitis They 
must be differentiated from folds m Descemet’s 
inembi ane 

Several hypotheses have been advanced to ex- 
plain then foimation 

(1) Cicatiicial leti action of the corneal paien- 
chyma takes place during the pei rod of healing 
of the keratitis, forcing Descemet’s membrane 
into folds into the anteiioi chamber, (2) the 
striae aie lesiduals of a plastic mflaifimatoiy 
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process in the anterior chamber, and (3) folds of 
endothelial cells separate from Descemet’s mem- 
brane and then secrete a vitreous substance, 
similar to that of the vitreous membrane Later 
the tuo layers of the fold unite to form a retro- 
corneal tube, and undei the cicatricial traction of 
the coinea partially separate from the posterior 
surface to foim the trabeculae in the anterior 
chamber p Carrasquillo 


Experimental Pathology 

Effect of Cfiemotherapeutic Agents on 
Cell Division and Healing of Corneal 
Burns and Abrasions in the Rat G K 
Smelseh and V Ozanics, Am J Ophth 
27 1063 (Oct) 1944 

Smelzer and Ozanics give the following sum- 
mary 

“1 Extensive corneal abrasions healed with- 
out a marked increase in the number of mitotic 
figures 

“2 Thermal burns became covered with epi- 
thelium m about the same length of time as did 
abrasions (12-18 hours), but a great increase 
in the number of mitotic %ures was found during 
this procedure 

“3 Sulfacetimide, sulfapyrazine, and penicil- 
lin applied as ointments, powders or solutions 
had no effect on cell division in the intact rat 
cornea 

"4 Sulfadiazine tended to increase cell division 
and sulfathiazole to depress mitosis in this epi- 
thelium 

“5 Sulfonamides and penicillin, m general, 
had no deleterious effect on cell division in 
abraded corneas, although the number of mitoses 
vas low in o\er half of the sulfathiazole-treated 
animals 

“6 Sulfonamides and penicillin did not inter- 
fere with cell division in burned corneal epi- 
thelium 

“7 Sulfathiazole and sulfacetimide inhibited 
cell migration following corneal burns, whereas 
sulfadiazine and penicillin were but slightly detri- 
mental 

“8 Sulfonamide ointments inhibited cell mi- 
gration slightly less than did powders 

“9 It IS realized that these results are quali- 
fied by the form of administration and the relative 
abilit} of the compounds to penetrate tlie cornea " 

W S Reese 
General Pathology 

Ocular Pathology in Various Types of 
Dietary Deficiencies, with Particular 
Emphasis on Arteriolar Sclerosis Ex- 
perimental Study A A Knapp and S N 
Bl\ckberg, TJ S Nav M Bull 41: 1339 
(Sept) 1943 

Knapp and Blackberg report that lesions re- 
sembling senile arteriolosclerosis in man were 
produced m the ejes of rats vith various types 


of malnutrition Faulty nutrition, irrespective of 
whether the deficiency was caused by inadequate 
caloric intake or by lack of vitamin A or the 
vitamin B complex, consistently produced an in- 
creased light reflex, pallor and uniform attenua- 
tion of the arterioles along their entire course In 
previous experiments the authors obseived that 
similar pathologic changes were associated with 
vitamin D deficiency The arteriosclerosis in- 
duced was not specific foi any vitamin deficiency 
but followed a general, nonspecific disturbance of 
the cellulai nutrition 

JAMA (W Zentmayer) 
Glaucoma 

The Macula-Wedge Scotoma A Prognostic 
Index in Glaucoma J N Evans, Am J 
Ophth 27. 1090 (Oct ) 1944 

After a brief discussion of central field defects 
associated with glaucoma, Evans describes a new 
defect which he designates as “macula-wedge” 
scotoma It is triangular, and its base arises from 
the concave border of the sickle defect (scimitar, 
or Bjerrum defect), and its apex points toward 
the fixation point ^ g 

Hygiene, Sociology, Education and History 

Industrial Eye Health Problems H S 
Kuhn, Am J Pub Health 33: 1103 (Sept ) 
1943 

Two problems are of concern to both manage- 
ment and employees the need of a standard 
visual test on admission and the use of a similar 
visual testing procedure in conducting a survey 
of employees within a given industry Visud 
testing falls into three mam categories preem- 
ployment examination, periodic rechecks of spe- 
cial groups and the plant survey Special em- 
phasis on tests for near vision is always indicated 
when an employee is 40 years and over The 
various rehabilitation problems involved in a war 
program are becoming increasingly important 
Among these corrective problems are training of 
adults who lack coordination of the ocular mus- 
cles in development of the needed binocular 
skills , proper refraction for the distance required 
by the job and prescription of glasses in relation 
to that job, detection and care of changes m or 
disease of an employee’s eyes as revealed m the 
periodic testing, and equipment of each employee 
so that he is able to meet the visual requirements 
of his assigned job Progress in the field of in- 
dustrial ophthalmology, in eye protection equip- 
ment, in the analysis of visual aptitudes, in the 
classification of jobs as related to visual skills 
and, especially, in the unexpected responsibilities 
of ocular rehabilitation in a country at war has 
been so rapid that constant reference to current 
scientific literature is indicated 

W Zentmayer 
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Injunes 

Pneumo-Encephalocele, Secondary to a 
Puncture Wound of the Lid H 
Slaughter and B Y Alvis, Am J Ophtli 
27:617 (June) 1944 

The case of a child who piesumably injured 
her hd with a pencil is described Pus was ob- 
tained when the hd was incised, culture of which 
showed Staphylococcus aureus A diagnosis of 
tiaumatic pneumoencephalocele was made on the 
basis of the loentgenogiam The child recovered 

W S Reese. 

i\cTiNic Keratoconjunctivitis R G Sco- 
BEE and E W Griffey, Am J Ophth 
27:632 (June) 1944 

Scobee and Griffey conclude that actinic kera- 
toconjunctivitis, or “flash burn,” is an important 
industrial disease and that the causative agent is 
ultraviolet irradiation Epinephrine used early 
greatly reduces the seventy, or even aborts the 
condition entirely ^ S T junsF. 

Soviet Military Ophthalmology A A Ko- 
LEN, Lancet 1: 804-805 (June 26) 1943 

Soviet ophthalmologists have paid a great deal 
of attention to the study of war injuries of the 
eyes, and the military ophthalmic services are so 
equipped as to insure the earliest possible skilled 
attention to the wounded eyes This article 
speaks of the following plastic procedures re- 
construction of the conjunctival sac, correction of 
contracted scars and reconstruction of an eyelid 
by the flap method of Kurloff. Plastic operations 
are performed within two to four months after 
the injury, so as to facilitate early rehabilitation 
of the patient To facilitate the disappearance of 
unsightly scars, paraffin therapy is practiced In 
cases of prolapse of the ciliary body associated 
with scleial rupture of the eyeball the Soviet 
surgeons do not hesitate to excise the prolapsed 
ciliary body and then unite the scleral wound with 
sutures, in fact, they speak of surgery of the 
ciliary body 

Transfusions are widely used in the treatment 
of ocular wounds They are regarded as especially 
useful in cases of traumatic opacities of the 
vitreous, traumatic iridocyclitis and threatened 
sympathetic ophthalmia In an injury of the 
ciliary body a prophylactic transfusion of 150 to 
200 cc of blood is made Absorption of the 
opacities in the vitreous has been facilitated by 
transfusion into the duodenum by means of the 
duodenal probe of between 50 and 120 cc of 
duodenal juice Blood transfusion is combined 
With paracentesis of the anterior chamber in cases 
of severe and persistent vitreous opacities With 
infected injuries of the eyeball excellent results 
have been achieved by the administration of 


sulfacetimide, and the advantages of vitamin K 
in pievention of thieatened hemorrhages are 
mentioned 

This brief and somewhat optimistic article will 
be found stimulating and suggestive 

Arnold Knapp 
Lacrimal Apparatus 

The Lacrimation Reflex J R. Mutch, But 
J Ophth 28:318 (July) 1944 

Mutch, 111 this lengthy aiticle, considers the 
laciimation leflex under the headings of physi- 
olog}% nerve supply, expeiimental observations, 
clinical observ^ations and conclusions He draws 
the following conclusions 

Reflex lacrimation is unilateial and can be in- 
hibited by surface anesthesia of the conjunctiva 
and cornea and by section oi paralysis of the 
ophthalmic division of the fifth cranial nerve. 
This nerve is therefore the sensory, or afferent, 
pathway for reflex lacrimation 

The efferent pathway runs in the seventh 
cranial nerve but is independent of "the motor 
fibers to the facial muscles (syndrome of croco- 
dile tears) and of the seventh nerve in the brain 
near the nucleus of the sixth nerve (Foville’s 
syndrome, or lateral gaze paralysis) and is also 
peripheral to the geniculate ganglion (Bell’s pal- 
sy, with loss of taste on the anterior two thirds 
of the tongue). 

If the greater superficial petrosal nerve is cut 
or the sphenopalatine ganglion is blocked, no 
reflex or psychic lacrimation takes place, even 
though the ophthalmic division of the fifth nerve 
IS left intact, while psychic lacrimation is normal 
ff the sensory root of the fifth nerve is cut and 
the greater superficial petiosal nerve is spared 
Motor impulses must therefore pass along the 
greater superficial petrosal neive ^ 

Psychic weeping is bilateral and cannot be in- 
hibited by surface anesthesia or paralysis of the 
fifth cranial nerve or by section of the cervical 
sympathetic nerve 

On anatomic grounds, it is assumed that the 

enter" thT which 

enter the maxillary nerve run to the trigeminal 

(gasserian) ganglion before they pass along the 
zygomatic nerve ^ ^ 

No interference with reflex or psychic lacnmp 
tion results from either unilate^ror 

cervical sympathetic chain in the 
neck One patient did complain that her eyes felt 
unduly dry toward night , so there ,s a poSto 

be mhibite^ n” ™ conjunctiva may 

be inhibited On no occasion, however, has kera^ 

titis sicca been observed in any patient who has 

^W^^^ectomy It IS unlikely, therefore 
that the sympathetic nerve takes any part in re- 
flex or psychic lacrimation in re- 

W Zentmayer 
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Lens 

A Report on a Family with Ectopic Lenses 
C A Clapp, Am J Ophth 27:738 (July) 
1944 

Clapp repoits on 11 childien in one family of 
whom 8 have misplaced lenses and a ninth has 
congenital cataiact 5 

Corneal Sutures in Cataract Operation 
L E Martinez, Arch Asoc paia evit 
ceguera Mexico 1 155, 1942 

The authoi states that although good results 
ha\ e been obtained '\\ ith the classic cataract opera- 
tion in a laige percentage of cases since Daviel’s 
time, the use of sutures to avoid postoperative 
complications has become established Sutuies 
are most useful in mtracapsulai extraction, with 
which loss of viti eous is moi e likel)^ to occur 
The following types of suture are used con- 
junctivocoineal, corneoscleral inti acorneoscleral 
and sutuie by layeis The first type has been 
desciibed by Arganaraz of Buenos Aiies As an 
example of the corneoscleral type, the autboi 
cites the suture devised by Liegard, modifications 
of which have been described bj^ Olmos, Cbavira 
and Toires Estrada The sutuie described by 
Suarez de Mendoza is of the mti acorneoscleral 
type, and Castroviejo employs sutuie by layeis 
The author explains the proceduie employed 
with each type of suture He is of the opinion 
that the use of sutures is an advance in ophthal- 
mology and states that even if all complications 
cannot be avoided, they should nevertheless be 
employed systematicalty 

H F Carrasquillo 

Methods of Examination 

Ocular Biophotomicrography Preliminary 
Report M de Rivas Cherif, Arch Asoc 
para evit ceguera Mexico !• 119, 1942 

It is the author’s belief, although he has not yet 
reviewed the literature, that attempts must have 
been made to obtain photomicrographs of the 
living eye, but with no practical results, since he 
has never seen such pictuies in publications of 
any kind He has succeeded in obtaining bio- 
photomici ographs of the eye, Avhich, although not 
perfect at present, he hopes to imprm e on so that 
they Yill be of practical Aalue 

He emploAS a camera obscuia vithout an ob- 
jectne of its o\mi, utilizing the oculars of the bio- 
mici oscope As the corneal microscope is binocu- 
lar, he uses one of the oculars for observation and 
the other for photograplw He describes and 
illustrates the simple apparatus which he employs 
m the experimental v ork and shov s some of the 
photographs obtained 

H F Carrasquillo 


Neurology 

A Diffuse Neurofibromatosis or the Bulbar 
Conjunctiva (Recklinghausen’s Dis- 
ease) , WITH Lesions of the Osseous Sys- 
tem AND or the Skin, Bodily Asym- 
metry AND Intracranial Disturbances 
Report of a Case F P Allende, Arch de 
oftal de Buenos Aires 18.438 (Sept) 1943 

The author discusses Recklinghausen’s disease 
He establishes three clinical groups cases in 
which the invasion of the central nervous system 
IS predominant, cases in which the cutaneous 
lesions ai e the principal manifestation of the dis- 
ease, and cases m which involvement of the 
skeletal S 3 ’^stem is predominant 

I'Vlien the stmctuies of the eye are involved, 
the order of preference is as follows fii st the lids 
and optic nerve, then the orbit, retina, choioid, 
ins, cornea and taisal conjunctiva, and, last, the 
bulbai conjunctiva The authoi desciibes the 
difterent types of lesions in these locations and 
stresses the larity of involvement of the bulbar 
conjtmctna Fle refeis to the fact that Duke- 
Eldei mentions only 2 cases so far desciibed, 
that aftei caieful seaich of the literature he him- 
self found leports of only 3 cases and that from 
1932 to 1942 articles containing only 34 cases 
of the disease with ocular complications are 
listed in the Qvaitoly Cumulative lnde\ 
M edicns 

He reports a case with involvement of the bul- 
bar conjunctiva m a girl aged 18 General physi- 
cal examination shciwed developmental asym- 
metiy of the body, with predominance of the 
light side, two large patches of baldness over 
the right temporoparietal region, with a solid 
tumor, the size of a hazelnut, in the temporal 
region, and typical cafe au lait macular lesions of 
the skin Neurologic examination levealed that 
the patient Avas epileptic, and a psychiatric study 
demonstrated that she was mentally retarded 
Avhen going to school 

Right Eye — Examination revealed hyper- 
plasia of the surface of the skin adjacent to the 
temporal region , cranio-orbital asymmetry , a 
pinkish, hair-free tumor m the superciliary 
region , a smallei growth over the anterior suiface 
of the upper lid , blepharoptosis , hj^pertrophy of 
the palpebial portion of the lacrimal gland, a 
flat, round tumor m the bulbai conjunctwa near 
the hmbus at 3 o’clock, a small tumor in the 
caruncle, and a laiger tumor in the bulbar con- 
junctiva, above the cornea and slightly invading 
It, which measured 2 cm in its widest dimension 
Examination of the fundus revealed the presence 
of a fine, epipapillary membrane The rest of the 
fundus was normal 'Vision was 1/6 and vas not 
improved by glasses or pinhole disk 

The left ey e was normal 

Laboratory examination levealed essentially 
nothing abnormal Roentgenogi aphic studies con- 
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firmed the cianio-oibital and bodily asymmetiy 
Biopsy confiimed the diagnosis of neurofibioma- 
tosis 

The aiticle is well illustiated with photogiaphs 
and photomiciogiaphs 

H F Carrasquillo 
Ocular Muscles 

Phekomena Associated with Eccentric 
Fixation G Guibor, Am J Ophth27: 
986 (Sept) 1944 

Guiboi gives the folloiMiig summary 
“The phenomena associated with eccentiic 
fixation when studied intensively may be sum- 
marized under three headings 1 Distuibances 
associated with the motor apparatus 2 Dis- 
tuibances associated with the visual appaiatus 
3 Disturbances associated with the piopriocep- 
tn e apparatus 

“Disturbances associated wuth the motor ap- 
paratus may be said to be 1 The esotiopia 2 
The limitation of abduction (weakness in the left 
external lectus muscle) Induced honiontmous 
diplopia w4iich inci eased m the field of the left 
external lectus muscle 3 Abnoimal electio- 
encephalogram 

“Disturliances associated with the visual ap- 
paratus may be outlined as 1 Amblyopia 
( 3/200 3/140) 2 A central scotoma 3 Nor- 
mal peripheral field 4 Normal projection 5 
Abnormal correspondence 

“Disturbances associated with the propiiocep- 
tive appaiatus may be said to be illustrated by 
1 Head lotation 2 Past pointing 3 Past 
w alking . 

“Note Authorities do not agree that a pro- 
prioceptive appaiatus IS present m the extraocu- 
lar-motor mechanism Clinical evidence suggests 
that such a mechanism does exist ” 

W S Reese 


Pharmacology 

Reactivity or the Ocular Tissues to Wet- 
ting Agents K C Sw^an, Am J Ophth 
27* 1118 (Oct ) 1944 

Sw an points out that although the low toxicity 
of wetting agents has been stressed in the hteia- 
tui e and in commercial advertisements these sur- 
face-actne compounds aie capable of producing 
leactions in oculai tissues, indeed, minute 
amounts injected into the anteiior chamber pro- 
duce Molent reactions c 


Some New Choline Esters whth Cyclo- 
PLEGic AND Mydriatic Action K C 
Swan and N G White, Pioc Soc Expei 
Biol & Med 53* 164 (June) 1943 

Cholme deiivatives, such as acet} Ichohne and 
caibaminojlcholme, aie miotics and cjclotonics 
The authoi s have s\ nthesized new" choline esters 


by substituting highly hydiophobic groups for 
the acetyl ladical in acetylcholine The lesultmg 
elongated molecules have pioved highly surface 
active, m sharp contiast to the>’surface-inactive 
acetylcholine Of the new" compounds, di-n-butyl- 
carbaminoylcholine sulfate has been found to be a 
poweiful mydiiatic and cycloplegic Tw"o instil- 
lations of a 7 5 pel cent solution of the compound 
into the conjunctival sac of an adult patient pio- 
duce mydiiasis and cycloplegia, beginning wuthm 
twenty minutes and becoming maximal in sixty 
to ninety minutes The leactions of the mtiinsic 
muscles usually return to normal seven to twelve 
houis aftei administration Foui hundred pa- 
tients recei\ed two instillations of 5 per cent 
homati opine liydi obi omide m one eye and two 
instillations of a 7 5 pei cent solution of the new 
diug in the othei There w"as little dififeience 
in the degiee of mydriasis and cycloplegia pro- 
duced by the tw"o diugs, how^evei, c>cloplegia, 
and paiticulaily mydriasis, w"as shortei after the 
administration of the new" ding Synthesis and 
pharmacologic im estigation of surface-active 
choline esteis aie being continued 

Kronfeld 


Refraction and Accommodation 

“Biastigm \tism ” A Linksz and W Triller, 
Am J Ophth 27:992 (Sept) 1944 

Linksz and Tnller conclude from their studies 
that since the Maiquez piocedure cannot fuinish 
moie accurate lesults than the direct use of the 
astigmatic dial theie is nothing that would recom- 
mend the adoption of this complicated technic 
foi loutine lefractive examinations 

W S Reese 


The Gas Mask Wafer for Presbyopia W O 
G Taylor, Bnt J Ophth 28:461 (Sept) 
1944 ^ ^ ^ 


curreciion ox 

presbyopia for use on respirators with or without 
additional collection for ametropia The optical 
problems are considered The device has the 
advantage of cheapness, lightness, absence of 
mechanical parts, freedom from dimming and 
ease of testing and fitting The article is illus- 

W Zentmayer 


Retina and Optic Nerve 

Arteriolar Thrombosis of the Retina 
C S D \:mel and M Brodsky, Arch de 
oftal de Buenos Aires 18* 429 (Sept ) 1943 

The authoi s lepoit the case of an athlete 
aged 33 w"ho had been alcoholic all his life The 
Wasseimann and Kahn reactions of the blood 
w"eie negatne One month befoie the visual 
sjmptoms appealed he began to lose w"eight and 
strength, and ten days after this he had a cerebral 
episode, with loss of consciousness for eight 
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hours Twenty days later he complained of 
blurred vision in the right eye 

Visual acuity was 4/10 in the right eye and 
8/10 in the left eye External examination re- 
vealed nothing abnormal in either eye, and the 
ophthalmoscopic findings m the left eye were 
normal In the right eye there were arterio- 
sclerotic changes in the inferior macular artery, 
a branch of which was completely obliterated with 
a resulting edematous area having an elevation 
of 4 D in the region of the macula Numerous 
white dots were also seen in this zone 

Study of the fields in this eye demonstrated 
a triangular sector defect, limited by a straight 
line continuous with a scotoma surrounding the 
central area, which was free Eight months 
later vision in the right eye was 8/10, and the 
edematous area at the macular was attenuated 
The visual field remained unchanged 

The authors differentiate the condition from 
embolism, endarteritis and thrombosis, toxic and 
diffused periarteritis and local ischemic states 
brought about by orbital conditions, the result 
of traumatism, pressure and inflammatory proc- 
esses They state that their case falls into the 
category of the condition described by Frieden- 
wald as “retinal arteriolar thrombosis ” 

The article is illustrated 

H F Carrasquillo 
Tumors 

Ocular Complications of Tumors of the 
Nasopharynx B J Tiscornia and I 
Lami, Arch de oftal de Buenos Aires 18: 
557 (Nov ) 1943 

Little has been written m ophthalmologic 
literature on this subject, although the condition 
frequently produces initial ocular symptoms 

After the authors describe the intranasal and 
extranasal symptoms of the disorder, they men- 
tion the following ocular manifestations mus- 
cular palsies, enophthalmos, neuralgias, ptosis, 
exophthalmos, edema and atrophy of the optic 
nerve, which, according to many observers, are 
common in the disease 

The anatomy of the nasopharynx and the sur- 
rounding region is described in detail, and how 
involvement of the different nerve structures 
IS responsible for the ocular manifestations The 
extension to the external rectus muscle occurs 
early at times, and paralytic convergent squint 
IS the result The third nerve is usually invaded 
late in the disease, producing external or internal 
ophtlialmoplegia The optic nerve may be in- 
volved, and papilledema or atrophy may occur 
Involvement of the gasserian ganglion maj 
result in severe neuralgia Horner’s syndrome 
ma)' .occur from m\ olvement of the cihospmal 
center or the cenical S3'mpathetic outflow, and 
unilateral miosis, ptosis, ocular hypoton 3 '-, 
exophthalmos and congestion of the skin of the 
side of the face ma 3 be noted 


Exophthalmos is frequent and is the result of 
invasion of the orbit by the tumor Abnoimality 
in the lacrimal secretion may be pioduced by 
involvement of the secretory branches of the 
facial nerve 

The most common tumois involving the naso- 
pharynx are the epitheliomas and the sarcomas 
Observations m 8 clinical cases are given 

H F Carrasquillo 
Uvea 

A Case of Corpora Nigra with Anterior 
Synechia R Crawford, Brit J Ophth 28: 
410 (Aug ) 1944 

The especial feature of the case was the attach- 
ment of one of the upper corpora nigra m the left 
eye to the back of the cornea over a flattened 
area of about 2 mm The position and size re- 
mained constant whether the pupil was normal 
or dilated It is suggested that one of the flocculi 
passed through the pupillary membrane about the 
fifth month of fetal life, when the marginal sinus 
is well developed and the anterior chamber is still 
shallow, and became adherent to the cornea 

W Zentmayer 

Vision 

1 

The Dissociation of Form Vision and Light 
Perception in Strabismic Amblyopia 
G Wald and H M Bueian, Am J Ophth 
27: 950 (Sept ) 1944 

Wald and Burian give the following summar 3 ^ 

“1 The absolute threshold of vision has been 
measured under various circumstances in five 
patients with strabismic amblyopia In all cases 
thresholds were determined alternately m the 
amblyopic and dominant eyes Three types of 
measurement were performed (c) dark adapta- 
tion following a high state of light adaptation, 
(&) the distribution of thresholds over the retinal 
surface, central and peripheral, m the dark- 
adapted eye, and (c) the variation of threshold 
with wave length, centrally and peripherally, in 
the dark-adapted eye 

“2 In all cases the threshold of the amblyopic 
e 3 '^e was found to be essentially normal, foveally 
and peripherally, in cones and rods, and in light 
and dark adaptation With this is associated a 
capacity approaching normal for fixating and 
localizing illuminated points and areas on the 
central and peripheral retina 

“3 The entire apparatus of simple light per- 
ception and spatial localization within the visual 
field IS therefore virtually normal in these_ pa- 
tients Since, however, the visual acuities of their 
amblyopic eyes were in no case higher than 
20/200, the apparatus of pattern vision must be 
to some degree distinct from that which mediates 
the other visual functions 


f 
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“4 Subhuman mammals which have been de- 
prived of the occipital lobes of the ceiebral cortex, 
which contain the visual areas, also lose viitually 
all capacity for pattern vision while letammg 
sensitivity to light, brightness discrimination, and 
visual-space localization Pattern vision m mam- 
mals generally, therefore, requires the cortex, 
while other visual functions appear to be in laige 
measure subcortical In man there is evidence 
that all sensory aspects of vision have indispens- 
able cortical components Our experiments, 
however, show that here also some degiee of 
anatomic dissociation of visual functions must 
exist 

“5 In view of these relationships, and of the 
demonstrated eftectiveness of use and tiaining 
in curing some cases of strabismic amblyopia. 
It IS concluded that this disability consists in a 
cortical inhibition of the higher cortical function 
of pattern vision without notable impairment of 
the lower cortical functions of light perception 
and spatial projection 

“6 The possibility exists that this inhibition 
involves principally the macular proj'ection on 
the cortex and, perhaps as a consequence of this, 
pattern vision primarily in bright light ” 

W S Reese 

Night Blindness of War PH Wosiica, 
War Med 4: 331 (Sept ) 1943 

According to Wosika, night blindness of war 
was first reported during the Crusades, and 
since that time almost all major military efforts 
have been accompanied with night blindness, 
particularly wherever overstraining, heat, sun 
blinding, hunger and thirst have occurred The 
First World War was responsible for much 
literature on this subject The term “night blind- 
ness of war” embraces organic and idiopathic 
night blindness In the literature poor dark 
adaptation, as measured by instruments, also 
has been included under this term Malnutrition 
(lack of vitamin A) causes night blindness, 
xerosis and xerophthalmia Therapeutic cor- 
rection IS simple, swift and sure Poor dark 
adaptation does not seem related to night blind- 
ness, xerosis, xerophthalmia or food inadequacy 
Therapeutic correction is not successful, even 
with huge supplemental doses of vitamin A 
In the present state of knowledge of scotopic 
vision, night blindness and poor adaptation must 
be differentiated It is suggested that further 
work with the rate and end values of dark 
adaptation concerning rods, cones and influences 


253 

of the neivous system be performed 'in an at- 
tempt to establish a film physiologic basis for 
daik adaptation tests While daik adaptation 
tests do measuie the ability to see in low lumin- 
osity, the conti oiling mechanism is not estab- 
lished, the relation to vitamin A is not clear, 
and its usefulness in military medicine as regards 
night blindness of war must be questioned, al- 
though further lefinements of technic may en- 
hance the value of the test 

JAMA (W Zentmayer) 

Therapeutics 

Vitamins in Ophthalmology. I Bilger, 
Goz klin 1:43, 1943. 

The authoi states that when one suiveys the 
advances made in the study of nutrition up to 
the present, one is impressed with the importance 
of the vitamins With respect to the ocular dis- 
orders, the absence of vitamin A causes daj 
blindness, xerophthalmia and keiatomalacia and 
secondarily is concerned with lesions of the 
cornea, lids and conjunctiva and with strabismus 

W Zentmayer 


News and Notes 

Edited by W L Benedict 


GENERAL NEWS 

Ophthalmologic Seminar, Emory University 
School of Medicine — ^The ophthalmologic sem- 
inar announced by Emory University School of 
Medicine has been postponed on advice from the 
War Committee on Conventions 

Amencan Orthoptic Council: Examinations 
for Techmcians —The next examination by the 
American Orthoptic Council will be held m 
September and October 1945 

The written examinations will be held at 
various cities in the countiy on Friday, Septem- 
ber 7 Only candidates passing the written 
examinations will be permitted to take the oral 
and practical tests, to be given in Chicago, Satur- 
day, October 6 

Applications on official forms must be received 
before July 1, 1945 

Address The American Orthoptic Council, 
23 East Sevent} -Ninth Street, New York 21 ’ 
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NEW YORK ACADEMY OF MEDICINE, 
SECTION OF OPHTHALMOLOGY 

Thomas H Johnson, MD, Chan man 

A.ND 

Wendell L Hughes, M D Scoetaiy 
Rcgthai Meeting, Nov 20 1944 

Choroideremia Report of a Case Dr Harry 
]\I\gder, Kiikland Lake, Ontaiio, Canada 
(b} imitation) 

A case ot choroideremia in a man aged 58 is 
piesented The patient was only slightl} mjopic, 
\\hereas most patients lepoited on ha\e shown 
a moderate or high degree of m3mpia 

The disease had been progiessive for ovei ten 
\ears so that a change fiom night work to day 
i\ork i\as necessaiy thiee 3"ears ago The fun- 
dus picture and field defects u eie practical^ iden- 
tical 111 the tMO e3es Cential usual acuit3'^ has 
lemamed taiily good, despite the adi^anced con- 
dition of the disease 

DISCUSSION 

Dr Guernsey Frey In the twenty-two 
3eais duimg Minch I haie been associated nith 
1 aiious e3e and ear hospitals in Brooklyn, Queens 
and Manhattan, this is the first case of choroid- 
eiemia I haie kiim\mgl3' encountered The only 
diagnosis m ith w Inch this condition might be con- 
tused IS 1 etmitis pigmentosa and the resemblance 
thei e IS onl3 m ith respect to night blindness, not 
appeal ance 

Dr Joseph Anthoat Schultz, Buftalo 
Weie an3’’ choroidal ^essels at all observed^ 

Dr H \rr\ jMagder Kirkland Lakes, Ontario, 
Canada Yes in the peiipheiy of each*e3'^e con- 
sideiable choroidal tissue \vas to be seen, with 
the A essels as m ell 

Ophthalmic Features of Intracranial Chordoma 
and Allied Tumors of the Clivus Dr Isidore 
G n ner 

Tins paper mil be published in full in a future 
issue ot the Archres 

Effect of Local Anesthetics on Healing of Burns 
of the Cornea Dr G K Smelser 

The effects of local anesthetics on two majoi 
factois m the healing ot epithelial injuries, mi- 
tosis and migration of the cells, are compared 
Seien anesthetics (cocaine 0 5 per cent, tetra- 
caine In drodiloride, 0 5 0 25 and 0 1 per cent , 
phcnacaine In di ochlonde, 2 and 0 5 per cent , 
butacaine sulfate 2 and 0 5 pei cent , butesm 
picrate 0 75 and 2 per cent, and orthoform, 2 
per cent) were studied These concentrations 


are those ivhich are chnicall 3 useful These com- 
pounds w^eie applied as aqueous solutions, or as 
ointments oi as both An ointment base and an 
aqueous solution of h 3 ’’drogen ion concentration 
similai to that of the anesthetic solutions w'ere 
tested 111 like manner 

Young male lats of the Sherman strain w^ere 
used Standard thermal burns ivere made on 
each e3'e wnth a special Shahan thermophore, as 
described in earlier reports Untieated burns 
weie covered wuth epithelium m tw^elve to fifteen 
houis The contiol senes showed that the speed 
of migration and the number ot mitotic figures 
weie essentially the same m the two e3'es The 
substances to be tested were placed on tlie right 
e3'e for one minute eier3’- two houis Autopsy 
was performed on the animal twelve hours after 
the injui3% and the e3'^es were fixed Camera 
lucida drawungs were made of the portion of the 
burn which remained uncoveied b3’^ epithelium, 
and the area thus outlined was measured with a 
plannnetei Counts of the mitotic figures in the 
regeneiatmg epithelium w^eie made from paraffin 
sections The effect of the anesthetic Avas 
judged by compaiing the treated eye Avith the 
untieated, contiol, left e3’’e of the same animal 

The effect of these anesthetics on mitosis in 
the intact coinea is reported When the same 
diug at the same concentration is applied to an 
injured e 3 ’'e its iiihibitor 3 ’^ effect on cell diAision 
IS often greater than in the intact eye This is 
due, pel haps, to the greater ability of the drug 
to enter broken epithelium In these experiments 
all the anesthetics checked cell division appreci- 
ably except for phenacaine h 3 rdi ochlonde, 0 5 
per cent, and butesm picrate 0 75 per cent The 
foim m AA Inch the drug Avas administered AA^as also 
important, for an ointment containing butacaine 
sulfate m 2 pei cent concenti ation aa as inuch less 
inhibitor 3 '^ than the same drug m a 2 per cent 
solution 

All substances tested letarded migration of 
the epithelial cells OAer the burned area A con- 
trol solution (boric acid, pn 4 0) and anhydrous 
Avool fat, the ointment base slightlj"^ inhibited 
cell migration Solutions of nupercaine hj^dro- 
chloride, 0 25 per cent , butacaine sulfate, 2 per 
cent, and tetracaine Ir drochloride, 0 5 per cent, 
and phenacaine hj dfochloride, 2 pei cent, notably 
restricted cell moA^ement Some of the anesthetics 
actually enlarged the denudfed area, possibly be- 
cause of their deteigent qualities However, cer- 
tain anesthetics in Ioav concentrations are rela- 
tiAcIj harmless to regenerating epithelium Solu- 
tions of phenacaine Iia drochloi ide, 0 5 per cent, 
or cocaine, 0 5 per cent and ointments contain- 
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mg butacame sulfate, 2 per cent, or butesin pic- 
rate, 0 75 per cent, did not notably delay healing 
as compared with an ointment with an anhydrous 
wool fat base oi a 3 per ceiTt solution of bone 

^cid discussion 

Dr Charles Allen Perera 1 should like to 
ask Dr Smelser whethei theie is any way to 
diffeientiate between the local chemical effect 
of the anesthetic on the epithelium and the 
ti opine effect of anesthesia of the corneal neives 
on the growth of epithelium, and whethei theie 
would be any point in cairymg out anothei series 
of experiments m which anesthesia is obtained 
not by local use but by injection behind the globe 

Question From Audience Has Di Snielsei 
studied the effect of metj^came on the cornea and 
the' effect of vaiious anesthetics when combined 
with other diugs used in treatment of the coinea , 
for example, 5 pei cent sulfathiazole is fiequentty 
used 111 conjunction with the anesthetic 

Dr Beaumont, New Zealand I should like 
to ask Dr Smelsei what the effect of sodium 
bicarbonate would be 

Dr G K Smelser I do not know that I can 
answei Di Perera’s question I studied only the 
direct effect of these anesthetics on the cells, 
whether they act diiectly on the metabolism of 
these cells thiough then action on the neive I 
do not know That would be an interesting in- 
vestigation One can pioduce anesthesia by 
methods other than the application of these local 
anesthetics, and, so far as I am aware, they act 
m the same manner , that is, they retard cell divi- 
sion However, the anesthesia itself does not 
necessarily inhibit the migration of epithelium 
My co-workers and I have injected anesthetics 
subconjunctivally and have produced anesthesia 
by mtiaperitoneal injection, and the latter type 
of treatment does not inhibit cell migration or cell 
division, so fai as we have studied it The time 
required to complete a mitotic division may be 
affected I have not done any experiments on 
the effect of the retiobulbar injection of drugs 
Subconjunctival injection of cocaine or piocaine 
or piocaine combined with epmephiine was 
harmful to mitosis 

I have not done any expeuments on the effect 
of bicarbonates 

I have not had any expeuence with metycaine 
We have cairied out expeuments with the sulfon- 
amide compounds, m exactly the same manner 
We have studied then influence on both coineal 
bums and alirasions Sulfathiazole by itself defi- 
nitely inhibits mitosis and the migration of epi- 
thelium We have also earned out experiments 
with sulfadiazine, which did not decrease cell di- 
vision and when employed in ointment form or as 
fine ciystals is not harmful The coineal cells di- 
*' vide leadily in the presence of sulfacetimide, but 
this diug inhibits cell migiation Penicillin is 
not at all haimful The results of these expeii- 


ments have been published m the Awevicdn 
Joiiinal of Ophthalmology (27: 1063 [Oct] 
1944) 

Thrombosis of the Central Vein Treated with 
Heparin Dr R Townley Paton 
llepaim may be consideied a lathei haimless 
anticoagulant when pioperly admmisteied 
The piognosis m cases of complete thiombosis 
of the central vein tieated with hepiam may still 
be consideied as piactically hopeless In 4 out of 
5 cases m which adequate tieatment with the 
di ug was can led out was finally necessary In 10 
cases of partial thiombosis of the cential letinal 
vein tieatment with hepann gave encoui aging, 
but not diamatic, lesults 

No patient with lecent thiombosis of the 
letinal vein should be denied the administiation 
of hepaim, unless study of a much laigei senes 
of cases piove^ it to be of doubtful value 


Regnlm Mcciiiig, Dec 18, 1944 

A New Hemispheric Perimeter Dr Arthur 
Minsky 

A new mstiLiment is presented and desciibed 
which will enable the ophthalmologist to plot 
diplopia fields accurately, to test tropias, to 
determine peripheral fields, to plot detachments, 
to locate retinal tears and to prove the presenqe 
01 absence of central color scotoma A cali- 
brated light angle dioptric scale enables him to 
evaluate the displacement of the plotted points 
without the use of prisms 

The instillment is a transpaient, plastic hemi- 
sphere with a radius of 310 mm , stamped by 
degrees in the eight principal meridians These 
markings aie inconspicuous to the patient 
Notations can be made on the hemispheie with 
temporary markings and the firfdings tians- 
feried to permanent lecords 
This perimetei has the following advantages 
Measuiements 'for tropias and diplopias are 
made at a constant fixed ladius and m a con- 
stant meiidian, the patient is oriented in space, 
the patient is under constant observation, the 
examination can be made rapidly, the instiu- 
inent is portable and readil}^ used in bedside 
examination, it has no moving paits or adjust- 
able arm, and it is relatively inexpensive 

DISCUSSION 

Dr T hom as H J ohnson This is an ingenious 
perimeter, and, so far as I know, this plastic 
arrangement is entirely new 
Dr Wendell L, Hughes, Hempstead, N y 
I should like to speak first about the backgiound 
which Dr Minsky has not said much about’ 
On account of the uncontrolled backgiound 
visibility of a test object might vaiy in different 
portions of the field One might be testing ivith 
a white object against a dull gray ivall, where it 
might show up well m contiast, and if the obiect 
were moved faither up, it would show up ven 


256 


ARCHIVES OF OPHTHALMOLOGY 


poorly by contrast against a white ceiling If the 
object were placed on a meridian so that it came 
in front of the examiner’s dark coat during part 
of its excursion and against a light background 
in another part, variable results would be ob- 
tained I wonder whethei Dr Minsky has made 
any provision for the lighting on the face of the 
test object Is the illumination on the face of 
the object controlled? I think the idea is an 
ingenious one and will bear greater development 

Dr Thomas H Johnson Di Wheeler, 
hov do you think this instrument will compare 
V itli the tangent screen for the plotting of 
diplopia ? 

Dr Maynard C Wheeler It should be a 
conA'-enient way to plot diplopia I am sorry 
that Dj Mwsky has become hred of hoMmg up 
prisms, for I do not think that his perimeter 
vill replace them 

Dr Arthur Minsky We have not done 
any -work on the backgiound I have used a 
light green wall, and it has worked rather effec- 
tively Di Hughes’s point about lighting is a 
good one, and I shall try to do something about 
it 

Dr Thomas H Johnson Who will manu- 
facture this perimeter ? 

Dr Arthur Minsky I do not know I 
have been vorking on a plastic hemisphere foi 
tvo years and could not obtain one which had 
the same thickness throughout until one of my 
triends got it for me The perimeter will prob- 
ably not be available for civilian use until the 
end of the war 

Test for Lability of Ocular Tension 
Dr Robert K Lambert and Dr Sylvan 
Bloomfield 

This paper will appeal in full in a future issue 
of the Archives 

Iridencleisis for Glaucoma Dr Algernon B 
Reese 

This paper will appeal in a future issue of the 
Archives 

Method for Extraction of Subluxated Lenses 
Dr G Bonaccolto 

The method was piesented accompanied with 
six colored slides portraying the mam steps of 
the operation Three moving pictures in color, 
representing 3 cases of dislocated lens, were 
show n 

The opeiation is preceded by lid sutuies, 
substituted foi the speculum, retrobulbai injec- 
tion and suture of the superior rectus muscle 
A conjunctival incision is made 2 mm above 
the limbus and carried concentrically with it 
Tfiree double-armed silk sutures are passed 2 
mm from the limbus at 10, 12 and 2 o’clock 
A keratome incision, at the superior limbus, is 
completed w ith scissors The arms of the 
superior sutures are placed through the con- 


junctiva attached to the cornea The conjuncti- 
val flap IS firmly held with fine forceps, while 
the cataract loop is intioduced into the vitreous 
and passed quickly* behind the lens, pushing it 
against the cornea This is done with a quick 
traction movement The lens is expelled from 
the anterior chamber The superior suture is 
gently tied, after which the auxiliary sutures are 
passed and tied Seven patients were operated 
on wuth successful results 

DISCUSSION 

Dr David H Webster This procedure is 
a distinct contribution to ophthalmology I 
have seen Dr Bonaccolto’s results, and they are 
satisfactory As long as the lens is visible w'hile 
the patient is in a supine position^ this technic is 
ideal, but the cases which present seiious difj 
Acuities are those in which the lens floats freely 
111 the vitreous and appears in the lowei section 
of the vitreous when the patient is in an erect 
position, appears in the pupillary area or in the 
anterior chamber wdien the patient is in a prone 
position and drops back into the vitrous the 
moment the patient is turned in a supine position 
I do not know wdiether it has been Dr Bonac- 
colto’s unfortunate experience to have to encoun- 
ter such a case Verhoeff, when this happened 
after he made his section, and the lens disap- 
peaied into the vitieous, directed his assistant 
to pour a stream of saline solution into the 
anterior chambei until the lens appeared where 
he could loupe it out On several occasions 
Dr David Webster Sr turned the patient in a 
prone position, transfixed the lens by passing a 
Icmfe needle, which entered the globe 8 mm be- 
hind the limbus, and then turned the patient 
over in a supine position and completed the 
operation I myself have operated in 2 such 
cases, m each instance assisted by the late Dr 
H R Skeel We placed the patient m a prone 
position, and w'e sat on the floor, made our in- 
cision and removed the lens, with slight loss 
of vitreous, in each instance the patient had 
20/30 vision Perhaps I am too old to try that 
now, but I believe it would be my operation of 
choice I should like to know w^hat Dr Bonac- 
colto w'ould do in a case in which he has a lens 
floating free in the vitreous 

Dr Wendell L Hughes, Hempstead, N Y 
In answer to Dr Webster’s question, the Hague 
lamp w^ill render the lens brilliantly visible, so 
that It is illuminated the moment its edge is 
pushed into the pupil with the lens loop in the 
vitreous , then one can easily get the loop behind 
it because its location is so readily made out 
w'lth good ultraviolet light 

Dr G Bonaccolto I was going to suggest 
exactly what Dr Hughes mentioned With this 
light one can 'see the lens, and once it has been 
located it can be rather simply and safely 
extracted from the vitreous with the method I 
have just described 



Directory of Ophthalmologic Societies* 


INTERNATIONAL 

International Association for Prevention 
OF Blindness 

President Dr P Bailliart, 66 Boulevard Saint-Michel, 
Pans, 6®, France 

Secretary-General Prof M Van Duyse, Universite de 
Gand, Gand, Prov Ostflandern, Belgium 
All correspondence should be addressed to the Secre- 
tariat, 66 Boulevard Saint-Michel, Pans, 6®, France 

International Ophthalmologic Congress 

President Prof Nordenson, Serafimerlasarettet, Stock- 
holm, Sweden 

Secretary Dr Ehlers, Jerbanenegade 41, Copenhagen, 
Denmark 

International Organization Against Trachoma 

President Dr A F MacCallan, 17 Horseferry Rd , 
London, England 

Pan-American Congress of Ophthalmology 

President Dr Harry S Gradle, 58 E Washington St, 
Chicago 

Executive Secretaries Dr Conrad Berens, 35 E 70th 
St, New York Dr M E Alvaro, 1511 Rua Con- 
solacao, Sao Paulo, Brazil 

FOREIGN 

All-India Ophthalmological Society 

President Dr B K Narayan Rao, Minto Ophthalmic 
Hospital, Bangalore 

Secretary Dr G Zachariah, Flitcham, Marshall’s Rd , 
Madras 

British Medical Association, Section 
ON Ophthalmology 

President Dr W Clark Souter, 9 Albyn PI , Aberdeen, 
Scotland 

Secretary Dr Frederick Ridley, 12 Wimpole St, 
London, W 1 

Chengtu Ophthalmological Society 

President Dr Eugene Chan 
Secretary Dr K S Sun 

Place Eye, Ear, Nose and Throat Hospital, Chengtu, 
China 

Chinese Ophthalmology SoaEiY 
President Dr C H Chou, 363 Avenue Haig, Shanghai 
Secretary Dr F S Tsang, 221 Foochow Rd , Shanghai 

Chinese Ophthalmological Society 
OF Peiping 

President Dr H T Pi, Peiping Union Medical Col- 
lege, Peiping 

Secretary Dr C K Lin, 180 Hsi-Lo-yen Chienmeng, 
Peipmg 

Place Peiping Union Medical College, Peiping Time 
Last Friday of each month 

\ * Secretaries of societies are requested to furnish the 

information necessary to make this list complete and 
keep It up to date 


German Ophthalmological Society 

President Prof W. Lohlein, Berlin 
Secretary Prof E Engelking, Heidelberg 

Hungarian Ophthalmological Society 

President Prof I, Imre, Budapest 
Assistant Secretary Dr Stephen de Grosz, University 
Eye Hospital, Mariautca 39, Budapest 
All correspondence should be addressed to the Assistant 
Secretary 

Midland Ophthalmological Society 
President Dr W Niccol, 4 College Green, Gloucester, 
England 

Secretary Mr T Harrison Butler, 61 Newhall St, 
Birmingham 3, England 

Place Birmingham and Midland Eye Hospital 
North of England Ophthalmological Society 
President Mr John Foster, 45 Park Sq, Leeds 
Secretary Mr William M Muirhead, 70 Upper 
Hanover St, Sheffield 

Place Manchester, Bradford, Leeds, Newcastle-upon- 
Tyne, Liverpool and Sheffield, in rotation Time 
October to April 

Ophthalmological Socie^^y of Australia 
President Dr A James Flynn, 135 Macquarie St, 
Sydney 

Secretary Dr D Williams, 193 Macquarie St , Sydney 
Ophthalmological Society of Egypt 

President Prof Dr Mohammed Mahfouz Bey, Govern- 
ment Hospital, Alexandria 

Secretary Dr Mohammed Khalil, 4 Baehler St , Cairo 
All correspondence should be addressed to the secretary, 
Dr Mohammed Khalil 

Ophthalmological Society of South Africa 

President Dr A W Sichel, National Mutual Bldg, 
Church Square, Cape Town 
Secretary Dr J K de Kock, Groote Kerk Bldg , 32 
Parliament St, Cape Town 

Ophthalmological Society of the 
United Kingdom 

President Mr Charles B Goulden, 89 Harley St, 
London ’ 

Secretary Mr Frank W Law, 30 Devonshire PI 
London, W 1 

Ophthalmology Society of Bombay 

President Dr D D Sathaye, 127 Girgaum Rd, 
Bombay 4, India 

Secretary Dr H D Dastur, Dadar, Bombay 14, India 
Place H B A Free Ophthalmic Hospital, Parel, 
Bombay 12 Time First Friday of every month 

Oxford Ophthalmological Congress 

Master Mr P G Doyne, 60 Queen Anne St, London, 
W 1, England 

Secretary-Treasurer Dr F A Anderson, 12 St John’s 
Hill, Shrewsbury, England 

Palestine Ophthalmological Society 

President Dr Aneh Feigenbaum, Abyssinian St IS 
Jerusalem ’ 

Secretary Dr E Sinai, Tel Aviv 
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Polish Ophthalmological Society 

President Dr W Kapuscinski, 2 Waly Batorego, 
Poznan 

Secretary Dr J Sobanski, Lindley’a 4, Warsaw 
Place Lindley’a 4, Warsaw 

Royal Society of Medicine, Section of 
Ophthalmology 

President Col F A Juler, 96 Harley St, London, 
W 1, England 

Secretary Dr Harold Ridley, 60 Queen Anne St , 
London, W 1, England 

Sao Paulo Society of Ophthalmology 

President Prof Moacyr E Alvaro, Consolagao 1151, 
Sao Paulo, Brazil 

Secretary Dr Silvio de Almeida Toledo, Enfermaria 
Santo Luzia, Santa Casa de Misencordia, Cesario 
Motta, St 112, Sao Paulo, Brazil 

Scottish Ophthalmological Club 

President Dr S Spence Meighan, 13 Woodside PI , 
Glasgow, C 3 

Secretary Dr Alexander Garrow, 15 Woodside PI , 
Glasgow, C 3 

Place Edinburgh and Glasgow, in rotation 

Sociedad Argentina de Oftalmologia 

Chairman Dr Jorge Malbran, Buenos Aires 
Secretary Dr Benito Just Tiscorma, Santa Fe 1171, 
Buenos Aires 

Sociedad Oftalmologia del Litoral, 

Rosario (Argentina) 

President Prof Dr Carlos Weskamp, Laprida 1159, 
Rosario 

Secretary Dr Arturo Etchemendigaray, Villa Con- 
stitucion, Santa Fe 

Place Rosario Time Last Saturday of every month, 
April to November All correspondence should be 
addressed to the President 

Sociedade de Oftalmologia de Minas Gerais 

President Prof Hilton Rocha, Rua Rio de Janeiro 
2251, Bello Horizonte, Minas Geraes, Brazil 
Secretary Dr Ennio Coscarelli, Rua Aimores 1697, 
Bello Horizonte, Minas Geraes, Brazil 

Socied\de de Oftalmologia e Otorrinolaringologia 
DE Rio Grande do Sul 

President Dr Luiz Assumpgao Osorio, Edificio Vera 
Cruz, Apartamento 134, Porto Alegre, Rio Grande 
do Sul 

Secretary Dr Fernando Voges Alves, Caixa Postal 
928, Porto Alegre, Rio Grande do Sul 

Sociedade de Ophthalmologia e Oto-Rhino- 
Laryngologia da Bahia 

President Dr Theomlo Amorim, Barra Avenida, 
Bahia, Brazil 

Sccretarj Dr Adroaldo de Alencar, Brazil 

All correspondence should be addressed to the President 

SoCIETA OfTALMOLOGICA IT^LIA^A 

President Prof Dott Giuseppe 0\io, Ophthalmological 
Clinic, Uni\ersitj of Rome, Rome 
Sccrctarj Prof Dott Epimaco Leonardi, Via del 

Giamcolo, 1, Rome 


SOCIETE pRANgAISE d’OpHTALMOLOGIE 

Secretary Dr Rene Onfray, 6 Avenue de la Motte 
Picquet, Pans, 7® 

Society of Swedish Ophthalmologists 

President Prof K G Ploman, Stockholm 

Secretary Dr K O Granstrom, Sodermalmstorg 4 
111 tr, Stockholm, So 

Tel Aviv Ophthalmological Society 

President Dr D Arieh-Friedman, 96 Allenby St, Tel 
Aviv, Palestine 

Secretary Dr Sadger Max, 9 Bialik St , Tel Aviv, 
Palestine 

NATIONAL 

American Medical Association, Scientific 
Assembly, Section on Ophthalmology 

Chairman Dr Frederick C Cordes, 384 Post St, San 
Francisco 

Secretary Dr R J Masters, 23 E Ohio St;, Indian- 
apolis 

In compliance with the request of the Office of Defense 
Transportation and m the interest of the national war 
effort a meeting will not be held in 1945 

American Academy of Ophthalmology and 

Otolaryngology, Section on Ophthalmology 

President Dr Gordon B New, Mayo Clinic, Rochester, 
Minn 

President-Elect Dr Alan C Woods, Johns Hopkins 
Hospital, Baltimore 5 

Executive Secretary-Treasurer Dr William L Bene- 
dict, 100-1 st Ave Bldg , Rochester, Minn 

American Ophthalmological Society 

President Dr S Judd Beach, 704 Congress St, Port- 
land, Maine 

Secretary-Treasurer Dr Walter S Atkinson, 129 
Clinton St , Watertown, N Y 

Association for Research in Ophthalmology, Inc 

Chairman Dr Conrad Berens, 35 E 70th St, New 
York 

Secretary-Treasurer Major Brittain F Payne, School 
of Aviation Medicine, Randolph Field, Texas 

Assistant Secretary-Treasurer Dr Hunter Romaine 
35 E 70th St, New York 

Canadian Medical Association, Section on 
Ophthalmology 

President Dr Alexander E MacDonald, 170 St George 
St, Toronto 

Secretary-Treasurer Dr L J Sebert, 170 St George 
St, Toronto 

Canadian Ophthalmological Society 

President Dr R Evatt Mathers, 34)4 Morris St 
Halifax, N S 

Secretary-Treasurer Dr Kenneth B Johnston, Suite 1, 
1509 Sherbrooke St W , Montreal 

National Society for the Prevention of 
Blindness 

President Mr Mason H Bigelow, 1790 Broadway, 
New York 

Secretary Miss Regina E Schneider, 1790 Broadway, 
New York 

Executiie Director Airs Eleanor Brown Alernll, 1790 
Broadway, New York 


DIRECTORY 
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SECTIONAL 

Academy of Medicine of Northern New Jersey, 
Section on Eye, Ear, Nose and Throat 
President Dr N Zwaifler, 46 Wilbur Ave, Newark 
Secretary Dr William F Keim Jr , 25 Roseville Ave., 
Newark 

Place 91 Lincoln Park South, Newark Time 8 45 
p m , second Monday of each month, October to May 

Central Illinois Society of Ophthalmology and 
Otolaryngology 

President Dr Watson Gailey, 1000 N Mam St , 
Bloomington, 111 

Secretary-Treasurer Dr William F Hubble, 861-867 
Citizens Bldg, Decatur, 111 

Central Wisconsin Society or Ophthalmology 
AND Otolaryngology 

President Dr L J Friend, 425 E Grand Ave , Beloit, 
Wis 

Secretary Dr G L McCormick, 626 S Central Ave , 
Marshfield 

New -England Ophthalmological Society 

President Dr Paul A Chandler, 5 Bay State Rd , 
Boston 

Secretary-Treasurer Dr Merrill J King, 264 Beacon 
St , Boston 

Place Massachusetts Eye and Ear Infirmar}', 243 
Charles St , Boston Time 8pm, third Tuesday of 
each month from November to April, inclusive 


Southern Medical Association, Section on Eye, 
Ear, Nose and Throat 

Chairman Dr John H Burleson, 414 Navarro St, 
San Antonio, Texas 

Secretary Dr J W Jervey Jr, 101 Church St, 
Greenville, S C 

Southwestern Academy of Eye, Ear, Nose 
AND Throat 

President Dr H L Brehmer, 221 W Central Ave, 
Albuquerque, N Mex 

Secretary Dr A E Cruthirds, 1011 Professional Bldg, 
Phoenix, Ariz 

South wesJern Michigan Triological Society 

President Dr W M Dodge, 716 First National Bank 
Bldg, Battle Creek 

Secretary-Treasurer Dr Kenneth Lowe, 25 W Mich- 
igan Ave , Battle Creek 

Time Last Thursday of September, October, Novem- 
ber, March, April and May 


Western Pennsylvania Eye, Ear, Nose and 
Throat Society 

President Dr Ray Parker, 218 Franklin St, Johnston 
Pa ' 

'■ J Tyson, Deposit 

Natl Bank Bldg, DuBois 


Pacific Coast Oto-Ophthalmological Society 

President Dr D H O’Rourke, 1612 Tremont PI , 
Denver 

Secretary-Treasurer Dr C Allen Dickey, 450 Sutter 
St , San Francisco 

Puget Sound Academy of Ophthalmology 
AND OtO-LaRYNGOLOGY 

President Dr James H Mathews, 1317 Marion St, 
Seattle, Wash 

Secretary-Treasurer Dr Barton E Peden, 301 Stimson 
Bldg, Seattle 1 

Place Seattle or Tacoma, Wash Time Third Tues- 
day of each month except June, July and August 

Rock River Valley Eye, Ear, Nose and 
Throat Society 

President Dr J Sheldon Clark, 27 E Stephenson St, 
Freeport, 111 

Secretary-Treasurer Dr Harry R Warner, 321 W 
State St, Rockford, 111 

Place Rockford, 111, or Janesville or Beloit, Wis 
Time Third Tuesday of each month from October 
to April, inclusive 

Saginaw Valley Academy of Ophthalmology 
AND Otolaryngology 

President Dr L D Gomon, 308 Eddy Bldg , Saginaw, 
Mich 

Secretary-Treasurer Dr Harold H Heuser, 207 
Davidson Bldg, Bay City, Mich 

Place Saginaw or Bay Cit>% Mich Time Second 
Tuesday of each month, except July, August and 
September 

Sioux Valley Eye and Ear Academy 

Piesidcnt Dr J C Decker, 515 Francis Bldg, Sioux 
Citj, Iowa 

Secretary-Treasurer Dr J E D\orak, 408 DaYidson 
Bldg , Sioux City, low'a 


STATE 

Arkansas State Medical Society, Eye, Ear 
Nose and Throat Section 

^Rock”^ Raymond C Cook, 701 Mam St, Little 
Secretary Dr K W Cosgrove, Urquhart Bldg, Little 




President Dr C A Rmgle, 912-9th Ave Greelev 
^Sv2 ^ ^ 1102 Republic Bldg, 

Place University Club, Denver Time 7 30 n 

Connecticut State Medical SoaETY, Section on 
- c-YE, Ear, Nose and Throat 

^ ^ -lOS Temple St, New 

Secretary-Treasurer Dr W H i Ai.i 

St. Stamford, Com, 


SfaS ° J--’ Bldg, 

"'SrlrEn "" “^LaogMm, 526 

Indiana Academy of Ophthalmology and 
Oto-Laryngology 

President Dr F McK. Ruby, Union City 

Secretarj Dr Edwin W Dvar Tr 73 tt nu 
Indianapolis ^ Jr, 23 E Ohio St, 

Place French Lick Time First Wednesday m April. 



260 


ARCHIVES OF OPHTHALMOLOGY 


Iowa Academy of Ophthalmology and 
Oto-La'eyngology 

President Dr J K Von Lackum, 117-3d St S E, 
Cedar Rapids 

Secretary-Treasurer Dr B M Merkel, 604 Locust St , 
Des Moines 

Kansas State Medica.l Society, Section on Oph- 
thalmology AND Otolaryngology 

President Dr W D Pittman, Pratt 
Secretary Dr Louis R Haas, 902 N Broadway, 
Pittsburg 

Louisiana-Mississippi Ophthalmological and 
Otolaryngological Society 

President Dr Val H Fuchs, 200 Carondelet St, New 
Orleans 

Secretary-Treasurer Dr Edley H Jones, 1301 Wash- 
ington St , Vicksburg, Miss 

Michigan State Medical Society, Section of 
Ophthalmologt and Otolaryngology 

Chairman Dr Robert H Fraser, 25 W Michigan 
Ave , Battle Creek 

Secretary Dr R G Laird, 114 Fulton St, Grand 
Rapids 

Minnesota Academ\ of Ophthalmology and 
Otolaryngology 

President Dr George E McGeary, 920 Medical Arts 
Bldg, Minneapolis 

Secretary Dr William A Kennedy, 372 St Peter St , 
St Paul 

Time Second Friday of each month from October to 
May 

Montana Academy of Oto-OphthalmologV 

President Dr William Morrison, 208 N Broadway, 
Billings 

Secretary Dr Fritz D Hurd, 309 Medical Arts Bldg , 
Great Falls 

Nebraska Academy of Ophthalmology anp 
Otolaryngology 

President Dr W Howard Morrison, 1500 Medical 
Arts Bldg, Omaha 

Secretary-Treasurer Dr John Peterson, 1307 N St, 
Lincoln 

New Jersey State Medical Society, Section on 
Ophthalmology, Otology and 
Rhinolaryngologt 

Chairman Dr George P Meyer, 410 Haddon Ave, 
Camden 

Secretary Dr John P Brennan, 429 Cooper St, 
Camden 

New York State Medical Society, Eve, Ear, 
Nose and Throat Section 

Chairman Dr Harold J Joy, 504 State Tower Bldg, 
Sjracuse 2 

Secretary Dr Maxw ell D Rj an, 660 Madison Ave , 
New York 21 

North Carolina E^e, Ear, Nose and 
Throat Societ\ 

President Dr Hugh C Wolfe, 102 N Elm St, 
Greensboro 

Secretary Dr Vanderbilt F Couch, 104 W 4tli St, 
Winston-Salem 


North Dakota Academy of Ophthalmology 

AND OtO-LaRYNGOLOGY 

President Dr W L Diven, City National Bank Bldg , 
Bismarck 

Secretary-Treasurer Dr A E Spear, 20 W Villard, 
Dickenson 

Oregon Academy of Ophthalmology and 
Oto-Laryngology 

President Dr Paul Neely, 1020 S W Taylor St, 
Portland 

Secretary-Treasurer Dr Lewis Jordon, 1020 S W 
Taylor St, Portland 

Place Good Samaritan Hospital, Portland Time 
Third Tuesday of each month 

Pennsylvania Academy of Ophthalmologt 
AND Otolaryngology 

President Dr Lewis T Buckman, 83 S Franklin St, 
Wilkes-Barre 

Secretary Pro Tern Dr Paul C Craig, 232 N 5th 
St, Reading 

Time Last week in April 

Rhode Island Ophthalmological and 
Otological Society 

Acting President Dr N Darrell Harvey, 112 Water- 
man St, Providence 

Secretary-Treasurer Dr Linley C Happ, 124 Water- 
man St, Providence 

Place Rhode Island Medical Society, Library, Provi- 
dence Time 8 30 p m , second Thursday in 

October, December, February and April 

South Carolina Society of Ophthalmology 
AND Otolaryngology 

President Dr J L Sanders, 222 N Main St , Green- 
ville 

Secretary Dr J H Stokes, 125 W Cheves St, 
Florence 

Tennessee Academy of Ophthalmology and 
Otolaryngology 

President Dr Wesley Wilkerson, 700 Church St, 
Nashville 

Secretary-Treasurer Dr W D Stinson, 124 Physicians 
and Surgeons Bldg , Memphis 

Texas Ophthalmological and Oto-Laryngological 
Society 

President Dr F H Rosebrough, 603 Navarro St, 
San Antonio 

Secretary Dr M K McCullough, 1717 Pacific Ave, 
Dallas 

Utah Ophthalmological Society 

President Dr R B Maw, 699 E South Temple, Salt 
Lake City 

Secretary-Treasurer Dr Charles Ruggeri Jr, 1120 
Boston Bldg, Salt Lake City 

Place University Club, Salt Lake City Time 7 00 
p m, third Monday of each month 

Virginia Society of Oto-Laryngology and 
Ophth almology 

President Dr Mortimer H Williams, 30J^ Franklin 
Rd S W , Roanoke 

Secretary -Treasurer Dr Meade Edmunds, 34 Franklin 
St, Petersburg 
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West Virginia State Medical Association, Eye, 
Ear, Nose and Throat Section 

President Dr George Traugh, 309 Cleveland Ave, 
Fairmont 

Secretary Dr Welch England, 62154 Market St, 
Parkersburg 

LOCAL 

Akron Academy of Ophthalmology and 
Otolaryngology 

President Dr E L Mather,' 39 S Mam St , Akron, 
Ohio 

Secretary-Treasurer Dr V C Malloy, 2d National 
Bank Bldg, Akron, Ohio 

Time First Monday in January, March, May and 
November 

Atlanta Eye, Ear, Nose and Throat Society 
President Dr B M Cline, 153 Peachtree St N E, 
Atlanta, Ga 

Acting Secretary Dr A V Hallum, 478 Peachtree 
St N E, Atlanta, Ga 

Place Grady Hospital Time 6 00 p m , fourth Mon- 
day of each month, from October to May 

Baltimore Medical Society, Section on 
Ophthalmology 

Chairman’ Dr Ernst Bodenheimer, 1212 Eutaw PI, 
Baltimore 

Secretary Dr Thomas R O’Rourk, 104 W Madison 
St , Baltimore 

Place Medical and Chirurgical Faculty, 1211 Cathedral 
St Time 8 30 p m, fourth Thursday of each 
month from October to March 

Birmingham Eye, Ear, Nose and Throat Club 
President Each member, in alphabetical order 
Secretary Dr Luther E Wilson, 919 Woodward Bldg , 
Birmingham, Ala 

Place Tutwiler Hotel Time 6 30 p m , second 
Tuesday of each month, September to May, inclusive 

Brooklyn Ophthalmological Society 

President Dr Michael J Buonaguro, 589 Lonmer St, 
Brooklyn 

Secretary-Treasurer Dr Benjamin C Rosenthal, 140 
New York Ave, Brooklyn 16 
Place Kings County Medical Society Bldg, 1313 Bed- 
ford Ave Time Third Thursday m February, April, 
May, October and December 

Buffalo Ophthalmologic Club 

President Dr Walter F King, 519 Delaware Ave, 
Buffalo 

Secretary-Treasurer Dr Sheldon B Freeman, 196 
Lmwood Ave, Buffalo 
Time Second Thursday of each month 

Chattanooga Society of Ophthalmology and 
Otolaryngology 

President Each member, m alphabetical order 
^ Secretary Dr Douglas Qiamberlain, Chattanooga 
Bank Bldg , Chattanooga, Tenn 
Place Mountain Citj Club Time Second Thursday 
of each month from September to May 


Chicago Ophthalmological Society 

President Dr Samuel J Meyer, 58 E Washington 
St , Chicago 2 

Secretary Dr W A Mann, 30 N Michigan Ave, 
Chicago 2 

Place Continental Hotel, 505 N Michigan Ave 
Time Third Monday of each month from October 
to May 

Cincinnati General Hospital Ophthalmology 

Staff 

Chairman Dr D T Vail, 441 Vine St, Cincinnati 
Secretary Dr A A Levin, 441 Vine St, Cincinnati 

Place Cincinnati General Hospital Time 7 45 p m , 
third Friday of each month except June, July and 
August 

Cleveland Ophthalmological Club 

Chairman Dr Shandor Monson, 1621 Euclid Ave , 
Cleveland 

Secretary Dr Carl Ellenberger, 14805 Detroit Ave, 
Cleveland 

Time Second Tuesday in October, December, February 
and April 

College of Physicians, Philadelphia, Section 
ON Ophthalmology 

Chairman Dr W S Reese, 1901 Walnut St , 
Philadelphia 

Clerk Dr George F J Kelly, 37 S 20th St, 
Philadelphia 

Time Third Thursday of every month from October 
to April, inclusive 

Columbus Ophthalmological and Oto- 
Laryngological Society 

Chairman Dr Erwin W Troutman, 21 E State St, 
Columbus, Ohio 

Secretary-Treasurer Dr T Rees Williams, 380 E 
Town St , . Columbus IS, Ohio 

Place University Club Time 6 15 p m , first Mon- 
day of each month, from October to May, inclusive 

Corpus Christi Eye, Ear, Nose and 
Throat Soctety 

Chairman Dr C B Collins, 704 Medical Professional 
Bldg, Corpus Christi, Texas 

Secretary Dr L W O Janssen, 710 Medical Profes- 
sional Eldg, Corpus Christi, Texas 

Time * 6 30 p m , third Tuesday of each month from 
October to May 

Dallas Academy or Ophthalmology and 
, Oto-Laryngology 

President Dr Ruby K Daniel, Medical Arts Bids 
Dallas 1, Texas 

Secretary Dr Tom Barr, Medical Arts Bldg, Dallas 1, 
Texas 

Place Dallas Athletic Club Time 6 30 p m, first 
Tuesday of each month from October to June ’ The 
November, January and March meetings are devoted 
to clinical work 
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Des Moines Acabemy of Ophthalmology and 
Otolaryngology 

President Dr H C Schmitz, 604 Locust St, Des 
Moines, Iowa 

Secretary-Treasurer Dr Byron M Merkel, 604 Locust 
St, Des Moines, Iowa 

Time 7 45 p m , third Monday of every month from 
September to May 

Detroit Ophthalmological Club 

Chairman Members rotate alphabetically 

Secretary Dr Cecil W Lepard, 1025 David Whitney 
Bldg, Detroit 26 

Place Club rooms of Wayne County Medical Society 

Time First Wednesday of each month, November to 
April, inclusive 

Detroit Ophthalmological Society 

President Dr Raymond S Goux, 545 David Whitney 
Bldg, Detroit 26 

Secretary Dr Arthur Hale, 1609 Eaton Tower, De- 
troit 26 

Place Club rooms of Wayne County Medical Society 
Time 6 30 p m, third Thursday of each monA 
irom November to April, inclusive 

Eastern New York Eve, Ear, Nose and 
Throat Association 

President Appointed at each meeting 

Secretary-Treasurer Dr Joseph L Holohan, 330 State 
St, Albany 

Time Third Wednesday in October, November, March, 
April, May and June 

Fort Worth Eye, Ear, Nose and Throat Society 

President Dr Rex Howard, 602 W 10th St , Fort 
Worth, Texas 

Secretary-Treasurer Dr R H Gough, Medical Arts 
Bldg, Fort Worth, Texas 

Place Medical Hall, Medical Arts Bldg Time 7 30 
p m , first Friday of each month except July and 
August 

Houston Academy of Medicine, Ophthalmological 
AND OtO-LaRYNGOLOGICAL SECTION 

President Dr Lyle J Logue, 1304 Walker Ave, 
Houston, Texas 

Secretarj Dr John T Stough, 803 Medical Arts 
Bldg, Houston, Texas 

Place Medical Arts Bldg , Harris County Medical 
Society Rooms Time 8 p m , second Thursday of 
each month from September to June 

Indianapolis Ophthalmological and Oto- 
LARYNGOLOGICAL SOCIETY 

President Dr Mjron Harding, 23 E Ohio St, 

Indianapolis 

Secretarj Dr Kenneth L Craft, 23 E Ohio St, 
Indianapolis 

Place Indianapolis Athletic Club Time 6 30 p m, 
second Thursdaj-^ of each month from November to 
May 


Kansas City Society of Ophthalmology and 
Oto-Laryngology 

President Dr Edgar Johnson, 906 Grand Ave, Kansas 
City, Mo 

Secretary Dr W E Keith, 1103 Grand Ave, Kansas 
City, Mo 

Time Third Thursday of each month from October to 
June The November, January and March meetings 
are devoted to clinical work 

Long Beach Eye, Ear, Nose ANh 
Throat Society 

Chairman Dr Dennis Smith, 623 Security Bldg, Long 
Beach 2, Calif 

Secretary-Treasurer Dr Robert Null, 710 Security 
Bldg, Long Beach 2, Calif 

Place Seaside Hospital Time Last Wednesday of 
each month from October to May 

Los Angeles Society of Ophthalmology and 
Otolaryngology 

President Dr Orrie E Ghrist, 210 N Central Ave, 
Glendale, Calif 

Secretary-Treasurer Dr K C Brandenburg, 110 Pine 
Ave, Long Beach 2, Calif 

Place Los Angeles County Medical Association Bldg, 
1925 Wilshire Blvd Time 6 00 p m, fourth Mon- 
day of each month from September to May, inclusive 

Louisville Eye and Ear Society 

President Dr Joseph S Heitger, Heyburn Bldg, 
Louisville, Ky 

Secretary-Treasurer Dr J W Fish, 321 W Broad- 
way, Louisville, Ky 

Place Brown Hotel Time 6 30 p m , second Thurs- 
day of each month from September to May, inclusive 

Lower ANTHRAaTE Eye, Ear, Nose and 
Throat Society 

Chairman Each member m alphabetical order 

Secretary Dr James J Monohan, 31 S Jardm St, 
Shenandoah, Pa 

Medical Society of the District of Columbia, 

Section of Ophthalmology and 
Otolaryngology 

Chairman Dr P S Constantinople, 1835 I St N W, 
Washington 

Secretary Dr Frazier Williams, 1801 I St N W, 
Washington 

Place 1718 M St N W Time 8pm, third Friday 
of each month from October to April, inclusive > 

Memphis Society of Ophthalmology and 
Otolaryngology 

Chairman Each member in alphabetical order 

Secretary Dr Sam H Sanders, 1089 Madison Ave, 
Memphis, Term 

Place Eye Clinic of Memphis Eye, Ear, Nose and 
Throat Hospital Time 8pm, second Tuesday of 
each month from September to May 

Milwaukee Oto-Ophthalmic Society 

President Dr Leon H Guerin, 324 E- Wisconsin AvCi 
Milwaukee 2 t? ^ 

Secretary-Treasurer Dr Frank G Treskow, 411 E 
Mason St, Milwaukee 2 

Place University Club Time 6 30 p m , fourtn 
Tuesday of each month from October to May 
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Moktgomery County Medical Society 

Chairman Dr H V Dutrow, 1040 Fidelity Medical 
Bldg, Dayton, Ohio 

Secretary-Treasurer Dr Maitland D Place, 981 Rei- 
bold Bldg, Dayton, Ohio 

Place Van Cleve Hotel Time 6 30 p m , first Tues- 
day of each month from October to June, inclusive 

Montreal Ophthalmological Society 

President Dr J Rosenbaum, 1396 Ste Catherine St 
W , Montreal, Canada 

Secretary Dr L Tessier, 1230 St Joseph Blvd E, 
Montreal, Canada 

Time Second Thursday of October, December, Febru- 
ary and April 

Nashville Academy of Ophthalmology and 
Otolaryngology 

Chan man Dr M M Cullom, 700 Church St, Nash- 
ville, Tenn 

Secretary Dr R E Sullivan, 432 Doctors Bldg, 
Nashville, Tenn 

Place St Thomas Hospital Time 8 p m, third 
Monday of each month from October to May 

New Haven Ophthalmological Society 

President Dr William H Ryder, 185 Church St, 
New Haven, Conn 

Secretary Dr Frederick A Wiess, 255 Bradley St, 
New Haven, Conn 

New Orleans Ophthalmological and Oto- 

LAUYNGOLOGICAL SOCIETY 

President Dr W B Clark, 1012 American Bank Bldg , 
New Orleans 

Secretary Dr Mercer G Lynch, 1018 Maison Blanche 
Bldg, New Orleans 

Place Louisiana State University Medical Bldg 
Time 8pm, second Tuesday of each month from 
October to May 

New York Academy or Medicine, Section of 
Ophthalmology 

Chairman Dr Thomas H Johnson, 30 W 59th St , 
New York 

Secretary Dr Wendell L. Hughes, 131 Fulton Ave , 
Hempstead, N Y 

Time 8 30 p m , third Monday of every month from 
October to May, inclusive 

^ New York Society for Clinical 

Ophthalmology 

President Dr Milton Berliner, 57 W S7th St, New 
York 

Secretary Dr Benjamin Esterman, 983 Park Ave, 
New York 

Place New York Academy of Medicine, 2 E 103d St 
Time 8 p m , first Monday of each month from 
October to May, inclusive 

Oklahoma Citt Academy or Ophthalmology 
AND Otolaryngology 

President Dr James P Luton, 117 N Broadway, 
Oklahoma City 

> Secretary Dr Harvey O Randel, 117 N Broadway 
Oklahoma Citj 

Place Universitj Hospital Time Second Tuesday of 
each month from September to May 


Omaha and Council Bluffs Ophthalmological 

AND OtO-LaRYNGOLOGICAL SOCIETY 

President Dr. D D Stonecypher, Nebraska City, Neb 
Secretary-Treasurer Dr W Howard Morrison, 1500 
Medical Arts Bldg, Omaha 
Place Omaha Club, 20th and Douglas Sts, Omaha 
Time 6pm dinner, 7pm program, third Wednes- 
day of each month from October to May 

Passaic-Bergen Ophthalmological Club 

President Dr Thomas Sanfacon, 340 Park ^ Ave , 
Paterson, N J 

Secretary-Treasurer Dr J Averbach, 435 Clinton 
Ave, Clinton, N J 

Place Paterson Eye and Ear Infirmary Time 9pm, 
last Friday of every month, except June, July and 
August 

Philadelphia County Medical Society, 

Eye Section 

President Dr Isaac Tassman, 136 S 16th St, Phila- 
delphia 

Secretary Dr Glen Giegory Gibson, 255 S 17th St, 
Philadelphia 

Time First Thursday of each month from October 
to May 

Pittsburgh Ophthalmological Society 

President Dr George H Shuman, 3Sl-5th Ave , Pitts- 
burgh 

Secretary Dr Robert J Billings, 509 Liberty Ave, 
Pittsburgh 

Place Pittsburgh Academy of Medicine Bldg Time 
Fourth Monday of each month, except June, Julyl 
August and September 

Reading Eye, Ear, Nose and Throat Society 

President Dr Michael J Penta, 312 N 5th St, Read- 
ing, Pa 

Secretary Dr Paul C Craig, 232 N 5th St , Reading, 
Pa 

Place Wyomissing Club Time 6 30 p m, third 
Wednesday of each month from September to July 

Richmond Ophthalmological and Oto- 
Laryngological Society 

President Dr Peter N Pastore, Medical College of 
Virginia, Richmond, Va 

Secretary Dr Clifford A Folkes, Professional Bldg, 
Richmond, Va 

Place Westmoreland Club Time 6pm, second 
Monday of each month from October to May 

Rochester Eye, Ear, Nose and 
Throat Society 

President Dr Frank Barber, 75 S Fitzhugh St 
Rochester, N Y ’ 

Secretary-Treasurer Dr Charles T Sullivan 277 

Alexander St, Rochester, N Y 

St Louis Ophthalmic Society 

President Dr C C Beisbarth, 3720 IVashington Bivd , 
St Louis ’ 

Secretary Dr H R Hildreth, 508 N Grand Blvd, 

St Louis ’ 

Place Oscar Johnson Institute Time Clinical meet- 

ing, 5 30 p m, dinner and scientific meeting 6 30 
p m, fourth Friday of each month from October to 
April, inclusive, except December 
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San Antonio Ophthalmo-Oto-Laryngological 

SOCTETY 

President Dr Belvin Pritchett, 705 E Houston St, 
San Antonio 5, Texas 

Secretary-Treasurer Lt Col John L Matthews, AAF 
School of Aviation Medicine, Randolph Field, Texas 

Place San Antonio, Brooke General Hospital, Ran- 
dolph Field or San Antonio Aviation Cadet Center 
Time 7 p m , second Tuesday of each month from 
October to May 
•• 

San Francisco County Medical Society, 
Section on Eye, Ear, Nose and Throat 

Chairman Dr Roy H Parkinson, 870 Market St, 
San Francisco 

Secretary Dr A G Rawlins, 384 Post St, San 
Francisco 

Place Society’s Bld^, 2180 Washington St, San Fran- 
cisco Time Fourth Tuesday of every month except 
June, July and December 

Shreveport Eye, Ear, Nose and 
Throat SoaETY 

President Dr David C Swearingen, Slattery Bldg , 
Shreveport, La 

Secretary-Treasurer Dr Kenneth Jones, Aledical Arts 
Bldg, Shreveport, La 

Place Shreveport Chanty Hospital Time 7 30 p m , 
first Monday of every month except July, August 
and September 

Spokane Academy of Ophthalmology and 
Oto-Laryngology 

President Dr Clarence A Veasey Sr, 421 W River- 
side Ave , Spokane, Wash 

Secretary Dr Clarence A Veasey Jr , 421 W River- 
side Ave, Spokane, Wash 

Place Spokane Medical Library Time 8pm, fourth 
Tuesday of each month except June, July and August 

Syracuse Eye, Ear, Nose and 
Throat Society 

President Dr A H Rubenstem, 713 E Genesee St, 
Syracuse, N Y 

Secretary-Treasurer Dr I H Blaisdell, 713 E 
Genesee St, Syracuse, N Y 

Place University Club Time First Tuesday of each 
month except June, Juh^ and August 


Toledo Eye, Ear, Nose and 
Throat Society 

Chairman Dr L C Ravin, 316 Michigan St , Toledo 2, 
Ohio 

Secretary Dr W W Randolph, 183? Parkwood Ave , 
Toledo, Ohio 

Place Toledo Club Time Each month except June, 
July and August 

Toronto 'Academy of Medicine, Section of 

Ophthalmology 

» 

Chairman Dr W R F Luke, 316 Medical Arts Bldg, 
Toronto, Canada 

Secretary Dr W T Gratton, 216 Medical Arts Bldg , 
Toronto, Canada 

Place Academy of Medicine, 13 Queens Park Time 
First Monday of each month, November to April 

Washington, D C, Ophthalmological Society 

President Dr Harold M Downey, 1740 M St N W, 
Washington, D C 

Secretary-Treasurer Dr Richard W Wilkinson, 1408 
L St N W , Washington, D C 

Place Medical Society of District of Columbia Bldg, 
1718 M St N W , Washington, D C Time 7 30 
p m , first Monday in November, January, March 
and May 

Wilkes-Barre Ophthalmological Society 

Chairman Each member in turn 

Secretary Dr Samuel T Buckman, 70 S Franklin 
St, Wilkes-Barre, Pa 

Place Office of chairman Time Last Tuesday of 
each month from October to May 


CORRECTION 

In the article by Major John G Bellotvs 
entitled “The Crystalline Lens in Diabetes Mel- 
litus,” in the December 1944 issue (Arch 
Ophth 32.498-507), the statement on page 
502, line 12, first column, “and later by Ascher” 
IS incorrect The reference to Dr Ascher was 
concerned with an article on intraocular pressure 
in diabetic patients, and in that work no opinion 
was expressed that the lens was poisoned by a 
high concentration of dextrose 
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CHOICE OF OPERATION FOR PRIMARY GLAUCOMA 
COMBINED WITH CATARACT 

JACK S GUYTON, MD 

BALTIMORE 


Choice of the initial operation for an tye with 
both primary glaucoma and cataract is a recur- 
ring problem which has had scant attention 
Many ophthalmologists routinely remove the 
^cataract first, with or without preliminary iri- 
dectomy, hoping to control the glaucoma at the 
same time Further surgical tieatment, usually 
cyclodiatysis, is relied on should the tension 
again become elevated Other ophthalmologists 
perform some operation for glaucoma first, be- 
lieving that later cataract extraction ofieis the 
best chance for ultimate vision A few ophthal- 
mic surgeons prefer to perform an anterior 
sclerectomy or inclusion of an ins pillai at the 
time the cataract is extracted 

The literature contains no statistical evidence 
indicating which piocedure gives the best final 
result in an eye with pi unary glaucoma and 
cataiact Elschmg'^ and van Lint' suggested 
that if the tension in such an eye never rises 
above 35 mm of mercury and can be i educed 
to 20 mm with miotics, cataract extraction should 
be the first operation, otherwise, cyclodialysis 
should be performed, folloned m four weeks by 
extraction of the lens Spaeth ^ states that pre- 
liminary iridectomy and subsequent cataract ex- 
traction should be done only if the glaucoma 
IS clearly secondary to swelling of the lens If 
thei e IS any question that the glaucoma is primary 
and noninflammatory, be believes that it is 
ahvays best to perform an anterior fistuliaing 
operation first and to remove the cataract later 

^ From the Wilmer Ophthalmological Institute of the 
Johns Hopkins Hospital and the Johns Hopkins Uni- 
\ersity School of Medicine 

Read at the Forty-Nintli Annual Session of the 
American Academy of Ophthalmology and Otolaryn- 
gology, Section on Ophthalmology', Chicago, Oct 11, 
1944 

1 Llschmg, A Augenarztliche Operationslehre, 
in Graefe, A , and Saeraisch, T Handbuch der Augen- 
heilkunde, ed 3, Berlin, Julius Springer, 1922, yol 2, p 
1240 

2 yan Lmt, A, m Bailhart, P , and others Traite 
d’ophtalmologie, Pans, Masson & Cie, 1939, yol 7 p 
677 

3 Spaeth, E B The Principles and Practice of 
Ophthalmic Surgery, ed 3, Philadelphia Lea & Febiger, 
1944. p 593 


O’Brien ^ prefers to perfoim anterior sclerectomy 
at the time the cataract is extracted, and he has 
been pleased with his results Kirby ® believes 
that the intraocular tension should be as nearl}’ 
normal as possible before cataract extraction 
If the tension is above normal, he performs a 
fistulizmg operation at least six weeks before 
cataract extraction If the tension is still above 
normal, a second operation for glaucoma is per- 
formed prior to extraction If the tension is 
normal at the tune of extraction, Kirby avoids 
the filtering area by making a corneal section 
m front of the bleb , but if the fistulizmg opera- 
tion has resulted m actual hypotension (8 mm 
of mercury or below), he makes his section 
through the filtering area, in the hope that as 
healing proceeds there may be some increase 
m tension 

The present study indicates the results obtained 
at the Wihnei Institute with various surgical 
procedures for different types of primary glau- 
coma wuth cataract 

MATERIAL 

The case histones of all patients with the combination 
of primary glaucoma and cataract uncomplicated by other 
ocular disease w'ho yvere operated on at the Wilmer" 
Ophthalmological Institute between Jan 1, 1927 and 
Jan 1, 1944 were reviewed The lenticular changes 
varied from opacities of such degree that it was appar- 
ent later extraction would be indicated to hypermature 
cataracts The histones were discarded if the follow-up 
period was less than six months after cataract extrac- 
tion if that was the only operation, or less than six 
months after the second procedure if an operation for 
glaucoma was also performed There was no other 
basis for the selection of cases Forty-four case histones 
met the requirements for this study The average follow- 
up peiiod was nineteen months The average age of 
the patients was 68 years 

ANALYSIS OF RESULTS 

In the 44 cases studied there were (1) 29 tyes 
ivith chrome noncongestive glaucoma, (2) 10 
with chronic congestn e glaucoma and (3) 5 with 

4 O’Brien, C S Personal communication to the 
author 

5 Kirbj, D B Prevention and Handling of Com- 
plications Arising During and After (Cataract Extrac- 
tion, Arch Ophth 25 866-901 (I»fa>) 1941 
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acute congestive glaucoma The eyes with chronic 
noncongestive glaucoma were subdivided into 
two groups (a) 21 in which the glaucoma could 
not be controlled with miotics and {b) 8 in which 
the glaucoma could be controlled with miotics 

The glaucoma was eventually controlled in 
39 of these eyes, while in 5 it progressed to 
absolute glaucoma in spite of opeiation The 
efficacy of the various procedures used depended 
in large measure on the type and stage of the 
glaucoma 

Chrome Noncongestive Glaucoma not Con- 
trollable zmth Miotics — 'The results of various 


of miotics, and in a thud miotics were necessary 
after both indencleisis and trephination In the 
last 2 eyes the tension rose after subsequent 
cataract extraction but was controlled in both 
instances with a single cyclodialysis and pilo- 
carpine In these 14 eyes an initial fistulizing 
operation followed by cataract extraction gave 
satisfactor}’^ results, later miotics or cyclodialysis 
being required in only 3 instances 

In 6 eyes the initial operation was a combined 
cataract extraction, 3 intracapsular and 3 extra- 
capsular extractions In all these eyes the 
tension became elevated within six weeks and 


Table 1- — Results of Operative Pioceduies, Including Cataiact Extraction, in Twenty-One Cases of Primary 
Chronic Noncongestive Glaucoma Not Controllable with Miotics 





Postoperatne Results 




Tension 

Tension 

Tension Controlled 

' 


Total 

Controlled 

Controlled 

After Additional 

Tension 


^umber of 

Without 

With 

Operation for 

Not 

Operative Procedure 

Cases 

Miotics 

Miotics 

Glaucoma 

Controlled 

•interior flstulizing operation and later cataract 






extraction 

14 

21 

1 

2 


Oombined cataract extraction 

Combined cataract extraction with anterior scler 

6 



S 

3 

cctomy (single procedure) 

1 

1 




Total number of cases 

21 

12 

1 

S 

3 


Table 2 — Results of Operative Procedures, Including 

Cataract Extraction, in Eight Cases of Pi unary Chrome 

Noncongestive 

Glaucoma 

Controlled with 

Miotics 






Postoperative Results 




Tension 

Tension 

Tension Controlled 



Total 

Controlled Controlled 

After Addit'onal 

Tension 

Number of 

Without 

With 

Operation for 

Not 

Operative Procedure 

Cases 

Miotics 

Miotics 

Glaucoma 

Controlled 

Oombined cataract extraction 

Combined cataract extraction with inclusion of ins 

7 

4 

2 

1 


pillar 

1 




1 

Total number of cases 

8 

4 

2 

1 

1 


operations in the 21 eyes with chronic noncon- 
gestive glaucoma not controllable with miotics 
are given in table 1 Fourteen of these eyes were 
subjected to an anterior fistulizing operation as 
the imtial procedure, the cataract being extracted 
trom three weeks to several years afterward In 
11 of these 14 eyes an initial trephination con- 
trolled the tension without miotics, and in all 
11 the tension remained normal without miotics 
after subsequent cataract extraction In 1 eye 
a Lagrange anterior sclerectomy controlled the 
tension without miotics, but after cataract ex- 
traction the tension again rose, although it could 
be controlled with pilocarpine In another eye 
trephination controlled the tension only with use 


did not respond to miotics A trephination con- ^ 
trolled the tension in 1 of them, and a single 
cyclodialy^sis and pilocarpine, in 2 others One 
ey'^e v as almost blind from glaucoma before cata- 
ract extraction and was not operated on again 
Tvo others did not respond to cyclodialysis 
but progressed to absolute glaucoma 

The initial procedure in 1 eye was a com- 
bined extracapsular cataract extraction and an- 
terior sclerectomy Tension afterward remained 
normal, without miotics 

Thus, in cases of primary noncongestive glau- 
coma with cataract, when the glaucoma was 
uncontrolled with miotics, an initial fistulizing 
operation prior to the extraction of the cataract 
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ga^e uniformly good results, while an 
cataract extraction in no instance controlled the 
tension and later operative procedures for the 
rlaucoma were successful in only 3 instances 
Chjomc NoncongesHve Glaucoma Controlled 
mth Mtotics—The results of various operative 
procedures in the 8 eyes of this type aie shown 
m table 2 

In 7 of these eyes a combined cataract 
extraction was the initial procedure, the extrac- 
tion being intracapsular in 6 and extracapsular 
in 1 Tension remained normal after operation 


In 6 of these eyes an anterior fistulizmg opeia- 
tion was performed fiist, the cataract being 
extracted in from ten days to four years later 
In 2 the fistulizmg operation controlled the glau- 
coma, and the tension remained normal without 
miotics after cataiact extraction In the third 
a trephination controlled the tension but it be- 
came elevated after subsequent cataract extrac- 
tion, and later cyclodialysis was requiied to 
control the glaucoma In 3 eyes the tension was 
not controlled by the initial fistulizmg opeiation 
and remained elevated after later cataiact extrac- 


Taele 2— Results of Operative Procedures, Including Cafat act Extraction, in Ten Caies of Pumaiy Congestive 

Glaucoma Not Controlled with Miotics 


1 



Postoperative Eesults 

X 


Operative Procedure 

Anterior flstullzing operation and later cataract 
extraction 

Combined cataract extraction 

Total 
Number of 
Cases 

6 

4 

f 

Tension 

Controlled 

Without 

Miotics 

2 

O 

Tension 

Controlled 

With 

Miotics 

Tension Controlled 
After Additional 
Operation for 
Glaucoma 

4 

Tension 

Not 

Controlled 

1 

Total number of eases 

10 

5 


4 

1 


Tvble 4 — Results of Operative Piocediaes, Including Cataiact Extraction, in Five Cases of Pi unary Acute 

Congestive Glaucoma Not Controlled with Miotics 


Tension 

Postoperative Eesults 

X 

Tension Tension Controlled 


Total 

Controlled 

Controlled 

After Subsequent 

Tension 

Number of 

Without 

With 

Operation for 

Not 

Operative Procedure Cases 

Jliotics 

Miotics 

Glaucoma 

s 

Controlled 

Anterior flstulizing operation and later cataract 

extraction 1 

Combined cataract extraction 2 

Iridectomy with later cataract extraction 2 

Total number of cases 5 

1 

2 

2 

5 

— 

— 

— 


without miotics in 4 eyes and with pilocarpine 
in 2 others In the seventh eye a later trephina- 
tion controlled the tension 

In the last eye of this group a combined intra- 
capsular extraction with inclusion of an ins 
pillar was the initial procedure The tension 
again became elevated within tsvo weeks, and 
the patient did not submit to further operation 

Chi oinc Congestive Glaucoma — ^The results of 
various operative procedures in 10 eyes with 
chronic congestive glaucoma and cataract are 
shown 111 table 3 The tension could not be 
controlled vith miotics prior to operation in any 
of these eies In all there was a history or 
eiidence of forinei attacks of low grade con- 
gestive glaucoma and the anteiior chamber Mas 
shallow 


tion It was eventually controlled in all these 
cases by additional operations for glaucoma 

In 4 of these eyes a combined cataract extrac- 
tion (intracapsular in 2 and extracapsular in 
2 cases) was the initial operation The tension 
w^as normal thereafter m 3 without miotics In 
the remaining eye the tension rose within two 
weeks, and vision was already so impaired from 
the glaucoma that further opeiative intervention 
was not thought justifiable 

Acute Congestive Glaucoma — The results of 
the various operative procedures in 5 eyes with 
acute congestive glaucoma and cataract are shown 
in table 4 

In 2 e>es combined extracapsular cataract 
extractions were performed as the initial pro- 
cedure because it was thought that the lens was 
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swollen and was a contributing cause of the 
glaucoma In both instances the tension was 
normal thereafter without miotics ‘In 2 eyes 
iridectomy controlled the tension without muotics, 
and m the fifth eye iridencleisis achieved this 
result Subsequent cataract extraction was not 
tollowed by an increase m tension in any of 
these eyes 

COMMENT 

This senes ot cases is too small to permit 
definite conclusions, but it does indicate the 
geneial reaction ot eyes with different types of 
glaucoma complicated by cataract to various 
operative approaches 

If the glaucoma is noncongestive and cannot 
be controlled with miotics, an anterior fistuliz- 
mg opeiation with subsequent cataiact extraction 
appears to give the best results Thus, the glau- 
coma was controlled m all 14 eyes treated m 
this way, and m 11 of them miotics weie not 
needed Of 6 e}es in which cataract extraction 
^^as the initial opeiation, the tension was con- 
trolled in 3 only after subsequent operation for 
glaucoma and was nevei controlled in the other 
3 eyes 

If the glaucoma is noncongestive and can be 
controlled with miotics, a combined cataract ex- 
traction will usually control the glaucoma, and 
the eye need be subjected to only one operation 
Extraction, therefore, seems indicated as the 
initial procedure foi this type of glaucoma 

In eyes with chronic congestive glaucoma a 
combined cataract extraction as the initial pro- 
ceduie offers at least as much chance of con- 
trolling the tension as, and piobably more than, 
an anterior fistuhzing operation performed first 

In eyes with acute congestive glaucoma it seems 
best to do an iiidectomy followed by cataract 
extraction or a combined cataract extraction if 
the tension is not too high or if the lens appeals 
to be greatly swollen 


I have hesitated to perform an anterior fis- 
tulizmg operation at the time of cataiact extrac- 
tion because of the delay in reformation of the 
anterior chamber and the possibility of the 
development of extensive anterior synechias 
Therefore, no evaluation of this surgical pro- 
cedure IS possible in this series 

An interesting incidental observation was that 
making an incision for cataract through an an- 
terior fibtulizmg bleb had no apparent bad effect 
In 16 of the eyes m this series an anterior fistuliz- 
mg operation was performed and controlled the 
tension without miotics prior to cataract extrac- 
tion A Graefe section was made through the bleb 
m 9 of these eyes, and a subsequent operation 
for glaucoma was necessary in only 1 instance 
The section was made in front of the bleb in 7 
eyes, and a subsequent operation for glaucoma 
was necessary in 1 eye A study of the eyes in 
which a section was made through the filtering 
area showed that such a procedure did not neces- 
sarily, or even usually, reduce filtration appre- 
ciably, but theoretically filtration should be 
reduced more by this procedure than by making 
the section m front of the bleb It seems wise, 
therefore, to adhere to Kirby’s ® tenet that the 
section should be made through the bleb if actual 
hypotension is present and in front of the bleb 
if tension is within normal limits 

SUMMARY 

Results of operative pi ocedure in 44 eyes with 
primary glaucoma and also cataract are analyzed 
The following conclusions are drawn 

1 If the glaucoma is noncongestive and cannot 
be controlled with miotics, an anterior fistuhzing 
operation should be perfoimed prior to cataract 
exti action 

2 If the glaucoma is noncongestive but can 
be controlled with miotics, or if it is chronic 
congestive, a combined cataract extraction should 
be the initial procedure and is likely to be the 
only operation necessary 

Wilmer Ophthalmological Institute 



RESECTION OF THE 


LEVATOR PALPEBRAE MUSCLE FOR PTOSIS 

WITH ANAIOMIC STUDIHS 
KAYNOLD N P.ERKE, 1^1 d 

IIACKINSVCK, K J 


Fiom a iCMCw of the lileiatme on suigical 
treatment for ptosis, one is foiced to the con- 
clusion that eveiy operation devised foi the 
cure of this condition has one or moie disad- 
vantages This must nccessaiih he so because 
of the inheient natuie of ptosis 

Ptosis ma} be defined as a dioopmg of the 
uppei hd, from nhatevei cause It may be 
acquiied oi congenital, unilatcial oi bilatcial 
paitial 01 complete Acquiied ptosis is usuall} 
due to disease of the uppei lid, to disease of the 
levator palpebiae muscle oi to disease of the 
neivous system Congenital ptosis is due to a 
developmental failuie of the leiator muscle oi, 
according to some investigatois, of the nucleus 
of the third nerve 

The 80 odd suigical pioceduies suggested 
for the cure of ptosis may be divided into three 
categoiies first, utilization of the fiontahs 
muscle to support the hd, second, employment 
of the superioi rectus muscle to lift the hd, and 
thud, shortening of the levatoi palpebrae 
muscle to enhance its lifting power None of 
these surgical procedures gives entirely satis- 
factory results The operations in which the 
fiontahs muscle is utilized to support the hd 
produce an unnatural appeal ance of the hd 
Those m which the lesult depends on formation 
of adhesions between the supeiioi lectus 
muscle and the uppei hd often produce hypo- 
tropia and lagophthalmos Of the various sui- 
gical procedures proposed, those designed to 
enhance the lifting power of the levator muscle 
^ are to be preferred when this muscle is not 
completely paralyzed The chief argument 
against resection of the levator palpebrae 
muscle arises from the fact that inadequate 
correction sometimes results The purpose of 
this paper is to determine, if possible, the rea- 
sons for such failures 

OPERATIONS FOR RESECTION OF THE 

LEVATOR PALPEBRAE MUSCLE 

• / 

All surgical procedures designed to increase 
^ the lifting power of the levator muscle consist 

Candidate’s thesis for membership m the American 
Ophthalmological Society, submitted May 29, 1944 


in shoitening this muscle, cithci In tucking its 
tendon oi by excising a pait of it The opeia- 
livc appioach may be thioiigh the conjimclna 
01 ihiough the skin 

Rcscciion of ihc Levatm ai At- 

tachments Thouqh the Conjunctiva —Bow- 
man nas pci haps the fiist to peifoim this 
opciation His technic was iccoidcd h} I\Ii 
Badei, the ciiratoi and legistiai of the Ro\al 
London Ophthalmological Hosjntal in a icpoit 
loi the year ending Sept 25. 1857^ Six opeia- 
tions foi ptosis had been done tliAt \cai. 4 of 
which consisted m the “usual opciation of ic- 
moval of an oval piece of skm” fiom the uppei 
hd The leport stated 

In one case in which this operation Incl been done 
with an unsatisfactory result, Mr Bowman applied a 
new plan — he everted the hd and excised the posterior 
or upper edge of the palpebral cartilage, with about 
half an inch (1 cm ) of the tendon of the leiator palpebrae 
inserted into it Before actual removal of the piece, verj 
fine threads were passed so as to bring together Uic edges, 
and then secure a shortening of the tendon of the 
levator muscle, to the extent of three-quarters of an 
inch (19 cm) It is to be expected that it will be 
permanently shortened, and be enabled to assist in 
laising the Iid The upper cut dc sac of the conjunc- 
tna is exposed to little movement, and ivounds there 
readily lical The lid was turned back to its natural 
position 

This IS the first lecoid of an attempt to col- 
lect ptosis .by resection of the levatoi muscle 
Fiom the description of this opeiation it is cer- 
tain that Mullei’s muscle w^as lesected 
Whether the tendon of the levatoi palpebiae 
muscle was also included in the lesection is 
difficult to say, because of BowmiaiTs failuie to 
’diffeientiate Muller’s muscle and the tendon 
of the levator muscle A careful search of 
Bowman’s publications showed that he made 
no distinction between this tendon (aponeiuo- 
sis) and Muller’s muscle 

Wheelei ” performed, but did not publish, a 
bomewhat similar pioceduie for lesection of 

1 Bowman, W Rep Roy London Ophth Hosn 

1 34-35, 1859 ^ 

2 Wheeler, J M , cited by Meek, R E Applied 
Anatomy of the Eye Its Relation to Ophthalmic Sur- 
gery, Arch Ophth 26 494-512 (Sept) 1941 
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the levatoi muscle His technic is essentially 
that described by Bowman, as follows The hd 
IS everted with an Ehrhardt clamp, an incision 
IS made through the conjunctiva 1 mm above 
the upper margin of the tarsus, and the con- 
junctiva IS freed from Muller’s muscle approxi- 
mately 10 to 15 mm upward An incision is 
then made through the tarsus 2 or 3 mm from 
the upper margin Muller’s muscle, which is 
attached to this narrow strip of tarsus, and pre- 
sumably also the tendon of the levator muscle 
lying antenor, are then dissected backward by 
following the normal line of cleavage between 
tlie levator muscle and the posterior surface of 
the orbicularis muscle Three double-armed 
silk sutures are then passed througth the con- 
junctiva near its cut edge and through the 
levator muscle 10 to 12 mm above the tarsus 
The muscle is then excised antenor to the 
sutures, and the three double-armed sutures 
are passed through the upper border of the cut 
edge of the* tarsus and then through the skin 
and finally tied over rubber pegs A petrola- 
tum dressing is applied, and the sutures are 
removed on the fourth or fifth day In 1917 
Maddox® modified the Bowman operation by 
exposing I^Iuller’s muscle through the conjunc- 
tiva, cauterizing it and then tucking it with 
t’nree sutures, so that it would be permanently 
shortened 

In 1896 Wolft ^ described an operation for 
lesection ot Muller’s muscle® He double 
everted the hd, made a horizontal incision 
through the upper portion of the conjunctwal 
cul-de-sac and exposed Muller’s muscle by re- 
flecting the conjunctiva downward Vertical 
incisions, 10 to 12 mm apart, were made 
through the muscle, which was lifted up on 
strabismus hooks Two surgical gut sutures 
vere passed through the muscle and tied The 
muscle was cut below the sutures, which were 
passed through the upper bordei of the tarsus, 
tied and cut short The amount of resection 
required was equal to the difference in width 
between the twm palpebral fissuies The con- 
junctiva was closed by means of five surgical 
gut sutures 

3 Maddox, EE A New Operation for Ptosis, 
Brit J Ophth 1 358-362, 1917 

4 Wolff, H Die Vorlagerung des !Musc Ie\ator 
palp sup (Muse Mullen) nut Durchtrennung der In- 
sertion, Arcli f Augenh 33 125-144, 1896 

5 Wolff recognized the difference between the ten- 
don of the le\ator muscle and Midler’s muscle and 
described two procedures for the correction of ptosis 
first, resection of IMiiller’s muscle through the conjunc- 
ti\-a, and, second, resection of the tendon of the leiator 
muscle through tlie shin„ 


In 1909 Blaskovics fiist described his opera- 
tion for resection of the levator muscle 
tlirough the conjunctiva His latest procedure ® 
consists m everting the hd, injecting 2 cc of a 2 
per cent solution of procaine hydrochloride con- 
taining epinephrine hydrochloride under the 
upper fornix of the conjunctiva and incising the 
latter 2 or 3 mm above the upper border of the 
tarsus Three double-armed sutures are placed 
through the cut edge of the conjunctiva, and 
the latter is dissected free from Muller’s muscle 
wuth scissors, using the three sutures for trac- 
tion Three other sutures are placed through 
Muller’s muscle and presumably also through 
the tendon of the levator muscle 2 to 3 mm 
above the tarsal border, and the muscle is cut 
free from the tarsus By traction on these fixa- 
tion sutures the attachments of the levator 
muscle are freed from the conjunctiva, on one 
side, and the “pretarsal tissues,” on the other, so 
that the levator muscle can be pulled out easily 
The three double-armed sutures in the conjunctiva 
are then passed through the levator muscle “at the 
correct height,” and the muscle is excised distal 
to the sutures The hd is now turned back wuth 
the cutaneous surface anterior, the lid is re- 
tracted upw^ard to expose the levator muscle, 
and three mattress sutures are placed through 
the anterior surface of the muscle 4 to 5 mm 
above the cut edge With scissors the upper 
half of the tarsus is excised (all but 1 5 mm of 
the tarsus may be removed if necessary), and 
the sutures are passed through the skin, the 
sutures m the upper part" of the muscle are 
passed through the skin 5 to 6 mm above the 
margin of the hd, and the sutures in the low'cr 
edge, through the skin at the upper cut edge of the 
tarsus If the low^er sutures are placed too near 
the lashes, ectropion wnll result, if too high, the 
skin will fall over the lashes and scratch the 
cornea The two sets of sutures are tied, and 
the lower set is cut off The upper set is used 
as traction sutures, to pull the upper hd down 
over the cornea for protection, and anchored 
wuth adhesive plaster to the cheek An ordin- 
ary petrolatum dressing is applied, wdnch is 
replaced with a Fuchs shield in tw eiitjMour 
hours All sutures are removed on the sixth day 

All four procedures just described were re- 
sections of Muller’s muscle Each surgeon 
thought that he w'as excising a part of the 

6 von piaskovics, L A New Operation for Ptosis 
with Shortening of the Leiator and Tarsus, ^ch 
Ophth 52 563-573, 1923, Treatment of Ptosis For- 
mation of a Fold in the Eyelid and Resection of the 
Delator and Tarsus, ibid 1 672-680, 1929, Eingr^e 
am Auge, Stuttgart, Ferdinand Enke, 1938, pp 174- 
179 
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levator muscle Only Wolfl: difleientiated 
Muller’s muscle from the aponeuiosis and from 
the levator muscle It is possible that the othei 
operators may have been familiar v ith the 
diffeience beUveen the le\ator muscle and 
Muller’s muscle, but their failuie to diffeienti- 
ate tliese structures, their descriptions and their 
illustrations make this doubtful 


In 1942 Agatston • modified the Blaskovics 
procedure, stating that he resected Muller’s 
muscle and the aponeurosis of the le\ator 
muscle together In his procedure the lid is 
e\erted and an incision made through the tai- 
sus 3 mm from its upper margin The uppei 
part of the tarsus is then dissected upw arc! v ith 
scissors, Muller’s muscle being cut from the 
tarsus The conjunctiva, still attached to the 
tarsus, is dissected back to the upper foinix 
IMuller’s muscle and the aponeurosis are picked 
up with forceps, and the tendon is dissected 
free from the orbicularis muscle up to the 
aieolar tissue of the orbit Three double-aimed 
sutures are passed from the conjunctival sur- 
face through ]\luller’s muscle and the aponeu- 
rosis several millimeters above the cut edge, 
and the t\\o attachments of the levator muscle 
^e cut oft 2 to 5 mm anterior to the sutuies 
J he sutures are then passed anterior to the 
tarsus and out through the skin, where they aie 
tied over a roll of gauze 2 mm from the lashes 
The part of the tarsus still attached to the con- 
junctiva IS now cut off, and the conjunctiva is 
approximated to the upper margin of the tarsus 
^Mth a running silk suture This is the onlv 
operation for ptosis m the literature m which 
the author claimed to resect both the aponeu- 
rosis of the levator muscle and Muller’s 
muscle Other surgeons may have included 
both insertions of the levator muscle in their 
resections referring to them as the '‘levatoi 
ruse e, but then failure to differentiate these 

rrs/r 

Tuckmg o, Foldmg of the Aponemosis of 
the Levator iMnscle-ln 1883 Eversbusch « 
described an operation m which the action of 
the levator muscle was enhanced by folding the 
endon on itself With the patient under gen- 
era anesthesia, a Snellen clamp was applied 
nd an incision made through the skin, the 
icu ans muscle and the septum orbitale 
halfway bet ween the border of the lid and the 

^ ^ Resection of the Levator Pal 
pebrae Muscle by Conjunctival Route for Ptosis Sim 
P ified Technic, Arch Ophth 27 994-996 (May) 1^949 

S Eversbusch, O Zur Operation der conaenitalen 
BRpharoptosis, Klin Monatsbl f Augenh 21^1otl07" 


brow The uppei and the lowei lip of the in- 
cision weic sepal ated to expose the tendon of 
the levatoi muscle and the antenoi surface of 
the tarsus A double-aimed suluic was passed 
thiough the cential part of the tendon 3 to 4 
mm fiom the uppei boidei of the tarsus Two 
sumlai sutuies r\erc inseiled on each side of 
the cential ‘future 3 mm from it All three 
double-aimed sutuies r\eie then passed be- 
tween the taisus and the skin and out through 
the gra} line of the hd Before the> were tied 
the clamp w'as remored and the cutaneous in- 
cision closed with thiec other sutuies Tight- 
ening the sutures caused the tendon to fold on 
Itself anterior to the tarsus When a redun- 
dancy of skin existed, a strip of skin and of 
oibiculans muscle was excised, to lessen the 
w'eight of the lid and the antagonistic action of 
the orbicularis muscle 


bnellen’' suggested tw'o opeiations for tuck- 
ing the le\atoi muscle, the first of wdiich was 
like the Eversbusch proceduie and the other 
d’d not employ a cutaneous incision In the 
latter procedure he passed thiee sutures fiom 
the surface of the skin through the lid just 
above the tarsus The needles were then ear- 
ned up to the fornix, directed dowmward be- 
tween the skin and the tendon of the levaloi 
muscle and out through the skin 2 mm from 
the point of entrance, they w'cie finally tied 
ovei beads 01 .pieces of tubing Wilder and 
Leaid each described an opeiation for tuck- 
ing the tendon of the levator muscle and the 
septum orbitale by means of two sutures placed 

tWvT frontalis muscle, 

tney thus combined shortening of the levatoi 

Except for Eversbusch’s operation, none of 
these tucking pi oceduies attained wide accept- 
ance, and today practically all have been Te- 
placed by other methods 

Shoitemng of the Levatoi Muscle by Eahk 

a pait of the taisus is excised lesults m actual 
shortening of the levator muscle and should be 

01 excis ng a piece of skin from the upper hd 
was seldom successful “ because tlfe sitm 


blcpbacon ( 2 , and B) Eplsclemlri 

Boc u Kingdom 10 207-210, 1890 

^ Operation for Ptosis 
Ophth Soc 8 99-102, 1897 ’ 

I /V ^ H Ophthalmic Surgery ed 

<lcph.a, P Elataston’s Son & Co, WM pi 

Trirl ^ ^ Operations for the 

Tndiosis Entropion Ptosis and Ep.canthus 
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stretched so as to neutralize the effect of the 
operation If enough skin was removed to ef- 
fect permanent widening of the palpebral fis- 
sure, lagophthalmos, corneal ulceration and 
sometimes loss of the eye resulted In 1863 
von Graefe modified the ancient Arabian 
procedure slightly by removing an elliptic piece 
of orbicularis muscle instead of skin from the 
upper lid Two years later Bowman,’-^ appai- 
ently not satisfied with his first attempt to col- 
lect ptosis by resection of the levatoi muscle 
through the conjunctiva, proposed lesection 
through the skin He made an incision through 
the skin, which he reflected upward and down- 
ward, then excised an oval piece of orbiculaiis 
muscle, tarsus and conjunctiva and sewed the 
edges together Gillet de Grandmont accom- 
plished the same thmg by placing the cutaneous 
incision 2 or 3 mm above the margin of the lid 
instead of 8 mm above, as was done b} Bow- 
man Nicati,^® Boucheron,^" Gruening,^® Theo- 
bald and Mayou resected a piece of the 
tarsus Fergus removed skin, orbicularis 
muscle and taisus but spared the conjunctn’^a 
Galezowski removed skin orbicularis muscle, 
tarsus and conjunctiva 

Resechofi of the Tendon of the Levatot Mus- 
cle Thiough the Skin — In 1896 Wolffs de- 
scribed a simple method for shortening the ten- 
don of the levatoi muscle A cutaneous 
inasion, 2 cm long, was made* at the level of 
the upper border of the tarsus, and the skm was 
dissected free from the orbicularis muscle 3 to 4 
mm upward and downward The orbiculaiis 

13 von Graefe, A Operation der Ptosis, Arch f 
Ophth 9 (pt 2) 57-78, 1863 

14 Bowman, W Rep Roj London Ophth Hosp 
2 111-112, 1861 

15 Gillet de Grandmont Nouvelle operation du 
ptosis congenital. Bull et mem Soc fran^ d’opht 9 
80-83, 1891 

16 Nicati, W Operation de ptosis par avancement de 
I’msertiOn du releveur palpebrale. Arch d'opht 10 162- 
163, 1890 

17 Boucheron, M Operation du ptosis. Arch 
dopht 8 229, 1888, cited b\ \on Blasko\ics® 

18 Gruenmg, E C The Value of Partial Resec- 
tion of the Tarsal Cartilage in the Operative Treat- 
ment of Congenital Ptosis, Tr Am Ophth Soc 9 
574-576, 1902, Treatment of Various Forms of Ptosis 
bj Partial Resection of the Tarsal Cartilage, New 
York Eye & Ear Infirm Rep 11 1-3, 1904 

19 Theobald, S A Simplification of Grandemont’s 

Operation for Ptosis, Tr Am Ophth Soc 11 673- 

677, 1908 

20 Ma>ou, kl S , in Burghard, F F A Svstem 
of Operative Surgery, ed 1, London, H Frowde, 1909, 
vol 4, pp 267-274 

21 Fergus, A F Ptosis Operations Tr Ophth 
Soc U Kingdom 28 184-190 1908 

22 Gnlezovv ski, X , cited bv Beard 


muscle and the underlying septum orbitale 
were grasped with forceps and freed fiom the 
upper border of the tarsus and the aponeurosis 
of the levator muscle Two vertical incisions 
were made about 10 mm apart through the 
aponeurosis of the levator muscle, and two 
squint hooks were passed beneath the tendon 
of the muscle The tendon was then freed from 
the underlying Muller’s muscle, two double- 
armed surgical sutures were passed through 
the tendon several millimeters above its attach- 
ment to the tarsus and the sutures tied The 
tendon anterior to the sutures was excised, the 
cut edge sutured to the upper border of the 
tarsus and the skm closed with three or foui 
silk sutures Wolff recommended 1 mm of re- 
section for each millimetei of ptosis De Laper- 
sonne modified the W olff resection by combin- 
ing advancement of the insertion with resection of 
the levator muscle Instead of attaching the cut 
edge of the tendon of the levator muscle to the 
upper margin of the tarsus, he carried the 
tendon down 2 or 3 mm from the margin of 
the lid by passing the sutures through the an- 
terior surface of the tarsus at this point A 
piece of skin and orbicularis muscle was some- 
times removed before closing the skin El- 
schnig resected the tendon of the levator 
muscle in almost the same nay as was outlined 
by de Lapersonne except that he placed the 
cutaneous incision 10 mm above the convex 
border of the tarsus, rather than 3 to 4 mm 
below it In 1919 Lancaster-® designed an op- 
eration for shortening the levator muscle 
through the cutaneous route, in which a piece 
of skm to which the levator muscle was at- 
tached was excised, along with the tendon of 
the levator muscle 

The operations just described are a fairly 
complete list of the various surgical procedures 
proposed for increasing the lifting power of the 
levator muscle Only a few of these operations 
are used today, the most popular of which 
seems to be the Blaskovics and the Wheeler 
procedure The Blaskovics technic is the 
method generally employed for resection of the 
levator muscle at Stanford University Hospi- 
tals,^® and Greens’ Eye Hospital, San Fran- 

23 de Lapersonne, F Sur a«elques modifications 
dans les operations du ptosis, Arch d opht 23 497-502 
1903 

24 Elschmg, A Ptosisoperationen, m Elschnig, A , 
and Axenfeld, T Handbuch der gesamten Augenheil- 
kunde, Berlin, Julius Springer, 1922, vol 1, pp 243- 
280 

25 Lancaster, W The Operative Treatment of 
Ptosis, Am J Ophth 3 457, 1920 

26 Bettman, J V Personal communication to the 
author 
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CISCO"’, Passavant ^Memorial Hospital, Chi- 
cago , Illinois E} e and Eai Infii maiy, 
Chicago-®, Unneisit} Hospital, Ann Arboi, 
i\iich , University Hospitals, Minneapolis,®’- 
and Wills Hospital, Philadelphia At the 
Presbyterian Hospital, New York, the Wheelei 
procedure is the method of choice ®® At none of 
these hospitals is Muller’s muscle difterentiated 
from the tendon of the leratoi muscle dining 
the operation 


INDICATIONS rOR RCSCCTION OF IHL 
LEVATOR MUSCLE 


Not all cases of ptosis are suitable foi resec- 
tion of the levator muscle Most authors®' 
agree that some action of this muscle is neces- 
sar}'- to insure success of the operation, Blasko- 
vics® maintained that his procedure could be 
used for all t}'pes and degrees of ptosis with 
complete satisfaction, “e^en when the muscle is 
absent,” and that "an apparent function of the 
levator develops even in those cases in which 
this muscle was completely paralyzed or atro- 
phic ” It IS difficult for me to concene how an 
absent muscle can be resected or made to func- 
tion effectively 

There are two methods of detei mining the 
functional state of the levatoi muscle First, 
one can study the action of the upper hd If 
the hd is elevated, the palpebial fissure widened 
or the fold of the upper hd deepened m upward 
gaze, while the frontalis muscle is kept from 
acting, there is presumptive evidence that the 


27 Green, Af I Personal communication to tl 
author 

28 Gifford, S R Personal communication to tl 
author 

29 Gradle, H Personal communication to tl 
author 

30 Fralick, F B Personal communication to tl 
autnor 
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Ic\atoi muscle is picscnt and actnc Second, 
accoidmg lo Koslei,''''^ wKlennig of (he fissuic 
aflei the instillation of a feu drops of cocaine 
indicates that Mullet’s muscle and the leiatoi 
muscle aie picsent 


ESTIMATION OF THE AMOUNT OF RESECIIOK 
FOR 1 MM OF PTOSIS 


Wolff ^ stated that I mm of resection of the 
levator muscle would coirect 1 mm of ptosi'; 
Kirby'’’® estimated that 1 mm of ptosis could 
he coriccted by 2 mm of resection of the lc\a- 
toi muscle or by 1 mm of resection of tlic 
taisus, but added that "it is best to do a little 
mote than this” Green®'’ folloucd the same 
lule 111 estimating the amount of shortening 
necessarj Blaskovics ® stated that less than 5 
mm of resection lias no effect and that no rule 
can be made foi all cases because the effect of 
all operations foi shortening becomes greatci 
with each additional milhmetei of lescction In 


o — cv^iwiiy lu uc uonc 

one must consider the elasticity of the levatoi 
muscle, the weight of the hd. the lengtli of the 
fissure, the rigidity of the skin, the presence or 
epicanthiis oi endophthalmitis and the age of 
the patient By pulling on the freed tendon to 
test Its strength and elasticity, Blaskovics esti- 
mated the amount of lesecti’on necessary When 
the levator muscle is elastic as much as 20 mm 
may Ime to be removed foi a satisfactory le- 
sult Mhen the levator muscle is replaced bi 
seal tissue, more than 10 mm cannot be re- 
mmed If a greater amount must be resected 
additional tarsal tissue must be removed The 
amount of tissue excised must be measured 
when the muscle is relaxed, and not when it is 
sti etched by traction 


OPERATIONS ON THE LEVATOR MUSCLE 

According to Dimnington,®’^ Malbran and 
others, shor ening of the attachments of the 
levator muscle m selected cases is the best nro 
cedure to use m the repair of ptoses for T 

IS n^ghgiblT";?) li^^ Postoperative’ reaction 
‘=ent tl ' 1 ^^Sophtbalmos is almost ab- 

.’n ali Sectn'A niS Til t 

with epicanthus 77 ) u i focompanied 
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of the superior rectus muscle, (9) the method 
can be used when the superior rectus muscle is 
^^eak, (10) and the winking leflex is not dis- 
turbed 

The disadvantages of shortening the levator 
muscle are as follows 1 The opeiation can be 
used successfully only when the levator muscle 
IS present and active 2 There is a tendenc)'^ to 
undercorrection 3 Lagophthalmos may result 
if too much tissue is removed 

RESULTS OF SHORTENING THE 
LEVATOR MUSCLE 

In 1923 Blaskovics ® reported on 21 opera- 
tions which he had done by his method, with 
imdercorrection in 1 case and overcorrection in 
2 cases In 5 cases there had been total pa- 
ralysis , in 4 cases, paresis , m 2 cases, an 
inflammatory condition, in 2 cases, ptosis as a 
result of trauma, m 4 cases, congenital ptosis 
and m 4 cases, congenital ptosis with epicanthus 
In 1929 he added 12 more cases, m all of which 
■“excellent results” were obtained Lindner®" 
used the Blaskovics operation m 19 cases, the 
lesults being excellent in 12 cases, good in 5 
cases and unsatisfactory in 1 case, the condition 
being made worse in 1 case In 3 cases the 
operation had to be repeated Jaensch did this 
operation in 19 cases, with improvement m all 
but 1 case For comparison, the author re- 
viewed the results m 42 cases of ptosis in which 
resection of the levator muscle was done accord- 
ing to the Wheeler technic In 30 cases im- 
provement resulted, m 10 cases there was no 
improvement , and m 2 cases the ptosis was worse 
This high percentage of failures was disturbing 
and led to an examination of the possible causes 
for such failure 

REASONS FOR FAILURE OF RESECTION 
or THE LEVATOR MUSCLE 

Among the reasons that resection does not 
always give a satisfactory coi recti on are the fol- 
lowing possibilities 1 The levator muscle may 
be too weak to support the lid In some cases 
this may be true, especially if no action of this 
muscle IS present It is obviously impossible to 
determine before operation the histologic or 
anatomic condition of the levator muscle 
Knowledge of the state of this muscle is there- 
fore entirely dependent on the ph)’^siologic be- 
hawor of the upper lid Tests to measure its 
activity give no information as to the size of 
the levator muscle, its elasticity" its tensile 

37 Lindner, K Ueber die Ptosisoperation nach 
BlaskoMCS, Klin Monatsbl f Augenh 93 1-12, 1934 

38 laenscb, P A Zur Ptosisoperation, Klin 
Jitonatsbl 1 Aiigenli 94 183-189, 1935 


strength or the presence of fibiosis, degenera- 
tion or congenital anomalies of structure or in- 
nervation These factors govern the success of 
the operation but cannot be determined before 
operation by physiologic or clinical tests In 
acquired ptosis the muscle must be present, even 
though paralyzed In cases of congenital ptosis, 
however, the levator muscle was described as 
absent or defectively developed by Heuck,®® 
Bach,^° Ahlstrom and Siemerhng Cei tainly, 
if this muscle is absent, an attempt to correct 
the ptosis by resection of the levator w"ill lead to 
failure 

2 The sutures may pull out after operation 
and thus lead to failure This accident is espe- 
cially likely to occur if mattress sutuies are not 
employed or if severe edema develops after opera- 
tion The danger of the sutures pulling out 
can be reduced to a minimum by using a double 
set, as advocated by Blaskovics, and by leaving 
a generous amount of the tendon anterior to 
the sutures Postoperative edema can be mini- 
mized by avoiding unnecessary trauma during 
the operation 

3 An insufficient amount of the levator mus- 
cle may be resected in some cases, especially if 
the muscle is extremely elastic, the hd thick and 
heavy or the surgeon timid Blaskovics called 
attention to the fact that the amount of resection 
needed must be determined at the time of opera- 
tion by the condition of the levator muscle and 
the lid, rathei than by a rule calling foi so 
many millimeteis of resection for so many milli- 
meteis of ptosis 

4 Resection of Muller’s muscle instead of 
the tendon of the levator muscle may be respon- 
sible m some cases Unfortunately, most text- 
books on ophthalmic surgery do not differentiate 
these two structures or call attention to the possi- 
bility of this mistake being made during the 
operation Even the sponsors of some operations 
for resection of the levator muscle have failed in 
this respect 

A brief study of the anatomic position of 
Muller’s muscle w"ill convince any one that every 
resection of the levatoi muscle done through 

39 Heuck, A Ueber angeborenen vererbten Be- 
weghchkeits-Defekt der Augen Fall IV, Klin 
Monatsbl f Augenh 17 253-278, 1879 

40 Bach, L Anatomischer Befund ernes doppel- 
seitigen angeborenen Kryptophthalmos beim Kaninchen 
nebst Bemerkungen uber das Okulomotonuskerngebeit, 
Arch f Augenh 32 16-32, 1892 

41 Ahlstrom, G Doppelseitige kongenitale Ptosis 
und Unbeweghchkeit der Bulbi, Beitr z Augenh 2 
523-554, 1895 

42 Siemerhng, E Anatomischer Befund bei em- 
seiteger congemtaler Ptosis, Arch f Ps^chlat 23 /64- 
774, 1892 
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the conjunctiva is, at least in pait, a resection 
of Muller’s muscle, foi Mullei’s muscle lies 
between the conjunctiva and the tendon of the 
levator muscle Few surgeons have recognized 
01 called attention to this fact Bowman, who 
pel formed the first resection of the levator muscle 
on record, “everted the hd and excised the 
posterior or uppei edge of the palpebral cai tilage, 
Avith about half an inch of the tendon of the 
levator palpebi ae inserted into it ” Accoi ding to 
this description, he lesected Muller's muscle 
He may have included with Mullei’s muscle a 
piece of the aponeuiosis, but his failuie to dif- 
ferentiate these structures makes it doubtful 
Blaskovics,® after everting the lid and reflecting 
the conjunctiva, grasped the exposed “levatoi 
muscle” and freed it from the taisus below% from 
the conjunctn^a behind and from the “pietarsal” 
tissues in front The muscle, w'hich he called 
the “levator muscle,” must have been Muller's 
muscle It is conceivable that he may have pulled 
the levator muscle into the wmuiid by strong 
downward ti action and thus have resected a part 
of it Or he may have placed his sutures deep 
enough in Muller’s muscle to have included the 
aponeurosis and thus have resected it also His 
failure to differentiate these structures is unfor- 
tunate Maddox® expiessed vividly his concep- 
tion of the levator muscle by saying 

After double eversjon of the eyelid, nothing inter- 
^enes between the surgeon and the levator tendon but 
a thin loose layer of that peculiarly accommodating 
membrane, the conjunctiva, which is no sooner divided 
along the upper margin of the tarsus and reflected 
from the tendon, than the latter lies in full view, and 
can be shortened without interfering at all with the 
natural beauty of the front of the eyelid 

Obviously he was describing Mullei’s muscle 
The tissues of the upper lid above the tarsus 
from the inner surface out are (1) the con- 
junctiva, (2) Muller’s muscle, (3) the aponeu- 
iosis of the levator muscle, (4) the septum 
oibitale, (5) the orbicularis muscle and (6) the 
skin (fig 1) It IS therefore evident that the 
first structure encountered by the surgeon aftei 
the conjunctiva has been reflected is Muller’s 
muscle, and not the levator muscle, as is so often 
stated by authors of operations for lesection of 
the levator muscle The levator muscle ends 
10 or 12 mm from the tarsus and cannot be 
leached through the conjunctiva unless Muller’s 
muscle and the aponeurosis aie strongly pulled 
downw'ard What Bowman, Wolff, Blaskovics, 
Maddox and otheis described and illustrated as 
the levator ivas Muller’s muscle The question 
therefore arises Did these surgeons resect only 


Mullei’s muscle, oi did they, unknowingly, resect 
also the aponeuiosis of the levator muscle, wdneh 
lies anterior to and loosely connected wuth Mul- 
ler’s muscle^ , 

Because Ivluller’s muscle has been so often 
confused wnlh the levator muscle and with its 
tendon (aponeuiosis), it is entirel} possible that 
only Mullei’s muscle may have been lesected in 
some cases Consideiing the frail and delicate 
character of this muscle, it is piobable, as sug- 
gested by liildreth,*'® that this fact alone ma) 
have been responsible for some failuies follow- 
ing supposed lesection of the levator muscle 

The pioblem was approached in the following 
mannei First, the normal anatomy of the uppei 
hd and the levator muscle wms studied by dis- 
section of orbits of cada\cis in the usual thiee 
dimensional manner — from the anterior, the 
lateial and the supeiioi aspect This investiga- 



Fig 1 — Sagittal section through the orbit, showing 
the normal anatomic structure of the upper lid The 
tissues have been separated to show the normal rela- 
tion of the conjunctiva (C), Muller’s muscle {M), the 
tendon of the levator muscle (L T), the septum oibitale 
(5 O), the orbicularis muscle (O) and the skin (3') 
The section also shows the position of the tarsus (T), 

r and the levataoi muscle 

(LM) (retouched photograph of a specimen from a 
cadaver) 


tion w^as supplemented by studies of gross sec- 
tions of other cadaver orbits m the frontal, the 
sagittal and the hoiizontal plane Second, an 
attempt was made to demonstrate the normal 
planes of cleavage between (a) the conjunctiva 
and Muller’s muscle, (&) Muller’s muscle and 
the tendon of the levator muscle and (c) the 
tendon and the septum orbitale Ditf ei ent-col- 
ored material was placed between these thiee 
layers, the tissues w^eie replaced in their normal 
positions, and the orbit was sectioned in the 
sagittal plane for study Thud, thiee types of 
operations foi resection of the levator muscle 
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weie done on cadaveis in the routine manner, 
and the oibits were sectioned in the sagittal plane 
and then studied to determine what tissue or 
tissues had been removed 

ANATOHY OF THE LEVATOR MUSCLE 
AND THE UPPER LID 

With the texbooks of Whitnall,*^ Wolffs® and 
others as a guide, a detailed study of the 
normal anatomjr of the upper hd and the levatoi 
muscle showed that the skin, the orbicularis 
muscle and the septum orbitale hang loosely 
trom the superior orbital margin to the tarsus 
The levator muscle arises at the apex of the 
orbit and runs foiward in close contact with 
the underlying superior rectus muscle to above 
the globe, where the two become separated by a 
thickening of Tenon’s capsule At this point the 
aponeurosis and Muller’s muscle begin and 
extend forward and downwaid foi 10 to 12 mm , 
to the le^el of the upper border of the tarsus 

(fig 1) 

More detailed study of these parts with a 
magnifying glass brings out the following facts 

1 The skin is firmly adherent to the under- 
lying tissues at the brow and extends down to 
the margin of the hd, where it is again firmly 
adherent Five to 10 mm above the lashes it 
is thrown into a horizontal fold, the uppei lid 
told, by the terminal fibers of the aponeurosis 
of tlie levator muscle, which end here and seive 
to keep the loose skin of the upper hd from 
prolapsing over the lashes (fig 1) Elsewhere 
the skin IS loosely attached to the underlying 
orbicularis muscle except at the internal and 
external canthal ligaments, to which it is firmly 
attached 

2 The orbicularis muscle is fused with the 
corrugator supercilu muscle and the frontalis 
muscle at the brow (fig 1) From here it 
extends downward to the margin of the hd, being 
loosely attached to the skin in front and to the 
septum orbitale behind Anterior to the tarsus 
the orbicularis muscle is loosely adherent to 
the skin in front and to the tarsus behind, 
medially it is attached to the nasal margin of 

44 Whitnall, S E Anatomy of the Human Orbit 
and Accessory Organs of Vision, ed 2, London, Ox- 
lord Unnersity Press, 1932, pp 115-192 

45 Wolff, E Anatomy of the Eje and Orbit, ed 2, 
Philadelphia, The Blakiston Company, 1940, pp 120- 
139 

46 Eisler, P Die Anatomie des menschlichen 
A.uges m Schieck, F , and Brilckner, A Kurzes 
Handbuch der ‘Ophthalmologic, Berlin, Julius Springer, 
1930, \ol 1, pp 211-386 Wolff, H Ueber die Sehne 
des !MuscuIu«; Iciator palpebral supenons, Ztschr f 

\ugenh 13 -140 1005, 15 576, 1906 


the orbit and the internal canthal ligament and 
laterally to the bone of the temporal margin 
of the orbit by way of the external raphe At 
the level of the upper hd fold it is fused with 
some of the terminal fibers of the aponeurosis 
of the levator muscle as they pass through the 
oibicularis muscle to become attached to the 
skin 

3 The septum oibitale begins at the orbital 
margin from the junction of the periosteum of 
the frontal bone and the periorbita of the oibit 
(fig 1) At this point It IS thickest, and from 
here downward it becomes thinner, as it hugs 
the posterior surface of the orbicularis muscle 
As a matter of fact, it seems more accurate 
surgically to conceive of this structure as the 
postenor fascial sheath of the oibicularis muscle 
rather than as a sepaiate structure At about 
the level of the upper bordei of the tarsus, the 
septum orbitale seems to end by fusing with 
the anterior surface of the aponeurosis of the 
levator muscle, thus forming a barrier to the 
prolapse of the orbital fat Below the uppei 
border of the tarsus and between the anterior 
surface of thh tarsus and the posterior surface 
of the orbicularis, there is a thin layer of loose 
connective tissue, which occupies the same rela- 
tion to the orbicularis muscle as does the septum 
orbitale above and which for practical purposes 
can be considered a prolongation of this mem- 
brane Medially the septum orbitale is adherent 
to the nasal margin of the orbit and laterallj' 
to the temporal margin 

4 Posterior to the septum oibitale above the 
tarsus IS the orbital fat (fig 1), which is comma- 
like in sagittal section, being thick and rounded 
in front and thin and pointed behind It fills 
the interval between the sheath of the levator 
muscle, below, the roof of the orbit, above, 
and the septum orbitale, m front 

5 Below and behind this roll of oibital fat 
is the aponeurosis of the levator muscle, with 
a thin, transparent sheath of areolar tissue 
(fig 1), which blends with the septum orbitale 
The aponeurosis arises from the anterior ex- 
tremity of the terminal fibers of the levatoi 
muscle and extends foiward and downward to 
the tissues of the upper lid anterior to the tarsus 
(fig 1) It is divided into a medial horn and 
a lateral horn The formei is thin and fragile 
and is difficult to follow in its course from the 
levator muscle to the upper border of the medial 
canthal ligament In this position it is posterior 

to the septum orbitale and anterior to Muller s ^ 
muscle The lateral horn is more dense and 
fibrous it extends from the lateral half of the 
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IcAatoi muscle to the uppei bolder of the external 
canthal ligament, posterior to the septum oibitalc 
and anterioi to j\Iuller’s muscle It separates 
the lacrimal gland into tno parts as it proceeds 
along Its couise, so that, the mam pait of the 
gland lies above the lateral hoin and the accessoiy 
lobe IS behind it 


The middle part of the tendon of the levatoi 
muscle is the poition most concerned with 
operations for ptosis It is about 10 to 12 mm 
long and extends fiom the anterior extremit\ 
of the levatoi muscle forward, between the oibital 
fat, above, and MulleTs muscle, below, to the 
upper border of the taisus Here it divides 
into thousands of fine fibrillae, which become 
attached in small part to the anterior surface 
of the tarsus but chiefl}’- to the overlying oibic- 
ularis muscle and the skm, thus producing the 
upper lid fold The septum orbitale fuses with 
the anterior surface of the tendon of the levatoi 
muscle a shoit distance abo\e the tarsus (fig 1) 

6 Mullei’s muscle is about 10 or 12 mm long 
and extends from the levator muscle to the upper 
bolder of the tarsus (fig 1) At its origin from 
the levator muscle, 2 to 3 mm posterior to the 
origin of the aponeurosis, theie is a gradual 
tiansition from striated to smooth muscle fibers 
The muscle is about 0 5 mm thick and is delicate 
and easily torn It is loosely adherent above to 
the aponeurosis and is adherent below to the 
conjunctiva 

7 The conjunctiva is firmly adherent to the 
tarsus below and is loosel} attached to Muller’s 
muscle above (fig 1) At the upper fornix it 
is supported bj a thin sheath of connective tissue, 
extending forward from the conjoined sheaths 
of the levator and the superior rectus muscle, 
1 e , by the so-called suspensory ligament of 
the upper fornix 


With careful gross dissection of the ui 
lid, m sagittal sections especially, one obse: 
three layers of tissue below the upper boi 
of the tarsus, namely, the skin, the orbicul 
muscle and the tarsus, with the adherent < 
junctiva (fig 1) These layers can be ea 
separated surgically Above the upper boi 
of the tarsus, the orbital fat divides the tiss 
o the upper hd into two layers, so that ante 
to the fat are the skm, the orbiculaiis mu 
and tlie septum orbitale Posteriorly there 
le aponeurosis of the levator muscle, Mull 
muscle and the conjunctiva These layers 
(fig^T/ separated m the cada 


Foi fuithei stud) and identification of these 
planes of dissection, the following piocedutc wa^; 
used to simulate as much as possible the condi- 
tions encounteied surgically The uppei lid was 
cveited and the conjunctiva dissected free fiom 
Mullei’s muscle foi 10 to 15 mm Then the 
uppei border of the taisus was incised, and 
the attachments of the leiatoi muscle were dis- 
sected upwaid along the pretaisal fascial plane 
foi a distance of 10 to 15 min'®' Two vertical 
incisions, about 15 to 20 mm apart, vere then 
made through the pietarsal fascial tissues, and 
a tunnel was formed between these two inci- 
sions b> blunt dissection u ith scissors A clamp 
Mas applied to the tissue thus raised, and the 
lattci Mas freed from its Iomxi attachment and 
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\^ele studied From behind forward, the first 
la 5 '-er of tissue was the conjunctiva, to which a 
few fibers of Muller’s muscle were still attached 
(fig 2) The first plane of dissection, marked 
by blue celluloid, passed between Mullei’s mus- 
cle and the conjunctiva The second layei of 
tissue, to which the tarsus was attached, was 
made up of Muller’s muscle, behind, and the 
levator aponeurosis, in front The second plane 
of dissection, marked by red celluloid, passed 
between the aponeurosis, behind, and the sep- 
tum oihitale. 111 front The third layer of tissue 
was made up of septum orbitale and orhiculaiis 
muscle The thud plane of dissection, marked 
by green celluloid, passed through the orbicu- 
laris muscle, with the skin in front and the 
septum oibitale behind 

From this experiment, performed under con- 
ditions simulating those present in the operat- 
ing room during routine resection of the levator 
muscle through the conjunctiva, the^ifollowung 
conclusions w^ere diawm 

1 A natural plane of cleavage exists between 
jMuller’s muscle and the conjunctiva, making it 
easy to separate the two 

2 Muller’s muscle and the tendon of the 
levator muscle are removed together as one 
layer and are not easily separated or identified 
under these conditions 

3 The “pretarsal” fascia, anterior to the tar- 
sus, IS the same as the posterior fascial sheath 
of the orbicularis muscle and becomes continu- 
ous with the septum orbitale above the taisus 

EXPERIMENTAL RESECTIONS OF THE 
LEVATOR MUSCLE 

To test these conclusions further under con- 
ditions simulating those present m the operating 
room, tliree types of operation for resection of 
the levator muscle were done on cadavers, and 
the orbits w^ere later sectioned sagitally, to de- 
termine how much and what tissue was re- 
moved 

1 Resection of the Levator Muscle Accot cl- 
ing to the Wheeler Technic — ^The right orbit 
of a cadaver w'^as subjected to resection of the 
levator muscle according to the technic prac- 
ticed by Wheeler The lid was everted by 
means of an Ehrhardt clamp The conjunctiva 
was incised 1 to 2 mm above the upper border 
of the tarsus and dissected free from Muller’s 
muscle for 10 to 12 mm An incision was then 
made through the tarsus 1 to 2 mm from its up- 
per border dowm to the pretarsal fascia The 
exased tarsus w^as grasped wath forceps, and the 
tissues attached were dissected upw^ard from the 
orbicularis muscle for 10 to 12 mm Three double- 


armed silk sutures were passed through the 
conjunctiva near its cut edge and then 
through the attachments of the levator muscle 
10 mm from the excised tarsus The excised 
tissue w^as only 5 mm long m its relaxed state 
The sutures were theh passed through the cut 
edge of the tarsus and through the skin and tied 
oier a lubber peg The excised tissue was sent 
to the laboratory for histologic study and found 
to consist of tarsus, Muller’s muscle and a con- 
nective tissue layer representing the tendon of 
the levator muscle The orbit w^as then sec- 
tioned in the sagittal plane, and the tissues were 
studied grossly This showed that less than one 
half of Muller’s muscle and tlie tendon of the 
lei’-atoi muscle had been removed (fig 3) 

This procedure closely approximated that 
piacticed routinely by the late Dr Wheeler foi 



Fig 3 — Sagittal section through the dibit after rou- 
tine resection of 10 mm of tissue of the levator muscle 
(LM) according to the Bowman- Wheeler technic 
Note that only a small part of the tendon of the levator 
muscle (L T) and Muller’s muscle (M) has been re- 
mo\ed (letouched photograph of a cadaver specimen) 

mild ptosis It was obvious, from the small 
amount of tissue removed, about 5 mm , that 
undercoriection would result in the patient, 
having severe ptosis In justice to the opera- 
tion, it w’^as decided to repeat the procedure on 
another cadaver, to determine whether this 
technic could be modified by simply removing 
more tissue of the levator muscle and thus made 
useful for severe ptosis Therefore resection of 
the levator muscle was done on another cadaver, 
according to the preceding technic except that 
instead of resecting what appeared to be 10 mm 
of the levator tissue, as was done the first time, 
an apparent 20 to 25 mm was removed The 
excised tissue when relaxed measured only 18 
jn length and was sent to the laboratory 

49 It was difficult to measure the excised tissue ac- _( 
curately because of its elasticity and lack of tone If 
the tissue was stretched horizontally, it became shorter 
\ertically, and vice versa 
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for histologic stud) The specimen consisted of 
a small part of the tarsus, a layer of Muller s 
muscle, most of the tendon of the levatoi muscle 
and a few striated muscle fibeis fiom the levatoi 
muscle The orbit was then sectioned iii the 
sagittal plane, and the tissues u ere studied 
grossly (fig 4) Practically all of Muller’s 
muscle and the aponeuiosis of the levatoi 



Fig 4 — Sagittal section through the orbit after re- 
section of a large amount of the levator muscle (EM) 
according to the Bowman-Wheeler technic Note that 
all but 2 or 3 mm of the tendon of the levator muscle 
(L T) and Muller’s muscle (M) has been removed 
(retouched photograph from cadaver specimen) 

muscle had been removed The tissues excised 
consisted, therefore, of both Muller’s muscle 
and the tendon of the levator muscle 

From this study it may be concluded that re- 
section of Muller’s muscle through the conjunc- 
tiva, according to the procedure just outlined, 
must include the tendon of the levator muscle 
as well as Muller’s muscle, and that a natural 
plane of cleavage exists betw^een Muller’s mus- 
cle and the conjunctiva, on the one hand, and 
between the aponeurosis and the septum oibi- 
tale, on the other It also demonstrates that one 
can, with effort, resect almost all the attach- 
ments of the levator muscle with this technic 
V T raction on the tissues of the levator muscle 
stretches them and gives an erroneous impres- 
sion of how much tissue is being removed 

2 Resection of the Levatoi Muscle Accord- 
ing to the Blaskovtcs Technic — A third cadaver 
was subjected to the Blaskovics procedure 
The upper lid was everted by a Desmarres lid 
evertoi, and an incision w^as made through the 
conjunctiva 3 to 4 mm from the upper bolder 
of the tarsus The conjunctiva was fieed from 
Muller’s muscle, and three sutures were passed 
through the cut edge, to be used foi ti action 
> Three othei sutures w'ere then passed through 
Muller s muscle 3 to 4 mm fiom the tarsus and 
used for ti action The tissues attached to the up- 


pei bolder of the taisus were cut acioss below the 
sutures and dissected free from the conjunctiva, 
on one side, and the pietaisal fascia, on the 
other, foi 20 to 25 mm During this procedure 
the lid evertoi was lemoved and the uppei hd 
ictracted upw^ard to give 4 bettei exposuie 
The uppei half of the tarsus was now excised, 
and the tliree double-aimed sutures in the con- 
junctiva w'eie passed through the lc\ator muscle 
20 to 25 mm fiom its cut edge and left loose 
Another set of double-armed silk sutures was 
then passed thiough the anteiioi surface of the 
levator muscle 5 to 6 mm above the line of the 
othei sutures The uppei low'’ of sutures was „ 
passed through the skin 5 to 6 mm from the 
border of the lid and left loose The lower set 
of sutuies was tlien passed betw'een the taisus 
and the orbicularis muscle and brought out 
through the skin 2 mm from the lashes The 
upper set of sutures w^as tied over a rubber peg 
and cut off, wdiile the low'er set was tied with- 
out the use of a rubber peg The excised tissue 
was sent to the laboiatory for histologic stud\ 
The specimen consisted of Muller’s muscle, the 
tendon of the levator muscle and a large part of 
the anteiior end of the striated muscle fibers of 
the levator muscle Tlie orbit w^as then sec- 
tioned in the sagittal plane, and the tissues were 



Fig 5 — Sagittal section through the orbit after re- 
section of a large amount of the levator muscle according 
to the Blaskovics technic Note that all of the tendon of 
the levator muscle and all of Mullei ’s muscle have 
been removed (retouched photograph of a cadaver 
specimen) 

studied giossly Inspection show^ed that all of 
Muller’s muscle and the aponeurosis had been 
excised and that the sutures had been placed in 
the anterior end of the stiiated muscle fibers 
of the levator muscle (fig 5) 

This experiment shows that wuth the Blasko- 
vics technic for resection of the levator muscle 
both MulleTs muscle and the aponeurosis, as 
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well as pait of the levatoi muscle itself, weie 
lesected 

3 Resection of the Levatoi Muscle Thioiigh 
the Skin — The left orbit of a fourth cadaver 
^\as subjected to resection of the levator muscle 
through the skin A hd clamp was mseited fai 
up into the upper foinix and an incision made 
through the skin 10 mm above the lashes The 
skin was reflected upward and downward 4 to 
5 mm and an incision made through the or- 
bicularis muscle and the septum orbitale, ex- 
posing the orbital fat and the anterior suiface 
of the aponeurosis of the levator muscle A le- 
taining speculum was inserted to hold the upper 
hp of the wound and the fat out of the wa> and 
to expose the attachment of the aponeurosis to the 


LM SR 



Fig 6 — Sagittal section through the orbit after re- 
section of a large amount of the levator muscle {L M) 
done by the cutaneous route Note that all of the 
tendon of the levator muscle and all of Muller's muscle 
have been removed S' R indicates the superior rectus 
muscle (retouched photograph of a cadaver specimen) 

tarsus The aponeurosis of the levator muscle 
and Muller’s muscle were then dissected free 
iiom the underlying conjunctiva and leflected 
upward for a distance of 10 to 12 mm A clamp 
was then placed on both the aponeurosis and 
Muller’s muscle, and, while traction was ex- 
erted downward, the levator muscle was dis- 
sected free from the orbital fat, above, and the 
conjunctiva and Tenon’s capsule, belou Three 
double-armed sutures were passed through the 
levator muscle from behind forward 15 to 20 
mm from its lower edge, and the tissue anterior 
to the sutures was excised The sutures uere 
tlien passed through the upper bordei of the 
tarsus and out through the skin 8 to 10 mm 


above the lashes and tied over a rubber peg 
The orbit was then sectioned in the sagittal 
plane, and the tissues were studied grossly 
They showed that all* of Muller’s muscle and 
the aponeurosis of the levator muscle had been 
excised and that the sutures had been passed 
through the anteiior end of the levator muscle 

(fig 6) 

This experiment revealed that the aponeurosis 
of the levator muscle and Muller’s muscle are 
resected togethei thiough the skin Much bettei 
exposure is obtained when resection of the 
levator muscle is performed through the skin 
Also, more muscle can be excised, the sutures 
more firmly anchoied and more accurate closure 
effected It is impossible to confuse Muller’s 
muscle with the tendon of the levatoi muscle 
when the levator muscle is lesected through the 
skin 

SUMMARY 

Resection of the levator muscle is the operation 
of choice for the correction of ptosis when this 
muscle IS not completely paralyzed There are 
various surgical procedures for increasing the 
lifting power of the muscle Inadequate correc- 
tion of ptosis following resection of the levatoi 
muscle through the conjunctiva may be due to 
unintentional lesection of Muller’s muscle, in- 
stead of the tendon of the levator muscle Ana- 
tomic studies of the uppei hd and of the' levator 
muscle in cadavers demonstrated that Muller’s 
muscle is nev'er resected alone but that the tendon 
of the levator muscle and Muller’s muscle are 
always excised togethei as one layer in the 
routine resection of the levator muscle 

CONCLUSIONS 

Under conditions simulating those in the oper- 
ating room, Muller’s muscle and the tendon ot 
the levator muscle are always excised together 
m the routine resection of the levatoi muscle 
as done through the conjunctiva 

When resection of the levator muscle gives 
inadequate coirection of ptosis, failure may be ^ 
due to resection of Mullei ’s muscle instead of the 
tendon of the levator muscle 

Inadequate correction of ptosis following le- 
section of the levatoi muscle may be due to 
insufficient resection, pulling out of the suture oi 
absence of the levator muscle 

Prof S R Detwiler, director of anatomy, Colum- 
bia University College of Physicians and Surgeons 
supplied the cadavers used m this study 
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Bilateral uveitis associated with alopecia, 
poliosis, vitiligo and dysacousia has been de- 
sciibed in ophthalmic literature 47 times 
Recently the name Vogt-Koyanagi syndrome 
has been offered to supplant these harsh sound 
mg terms,^ and Martinez " has attempted to 
rename the syndrome Vogt-Harada disease The 
latter suggestion has a further purpose than 
meie lingual torsion, foi Martinez has tried to 
link the signs and symptoms of the more malig- 
nant Vogt-Koyanagi syndrome with those of the 
usually benign Harada disease According to 
Babel’s definition a case of nontraumatic bilat- 
eral uveitis accompanied by any or all of the 
associated signs — ^namely, poliosis, vitiligo, alo- 
pecia and dysacousia — should be regarded as an 
instance of the Vogt-Koyanagi syndrome ^ This 
definition has been accepted for the purposes of 
the present study 

It IS known that the disease in question has 
a protracted course, responds poorly to treat- 
ment and usually terminates in partial or com- 
plete blindness The purpose of this paper is to 
present a case of the disease, to draw some con- 
clusions about Its nature and course and to sug- 
gest a method of treatment 

REPORT OF A CASE 

The patient, a Puerto Rican residing in New York, 
reported to the ophthalmologic clinic at the station 
hospital on Feb 25, 1943, complaining of blurred vision 
in both eyes He desired a change in his glasses, 
uhich were six months old and which seemed never 
to have improved his vision much The patient was 24 
years old and had been in the United States for four 
years He had been in the service only five months 
and believed his vision had gradually become worse 
during that time 

History — The patient’s family history showed no 
record of any pigmentary, ocular or cutaneous disease 
There was no family history of consanguinity The 

1 Babel, J , cited by Carrasquillo, H F Uveitis 
Mith Poliosis, Vitiligo, Alopecia and Dysacousia (Vogt- 
Koyanagi Syndrome), Arch Ophth 28 385 (Sept) 
1942 

2 Martinez, L, Jr An Soc mex de oftal y 
oto-rmo-lanng 16-273, 1941 

3 Carrasquillo, H F Uveitis with Poliosis, Viti- 
' hgo, Alopecia and Dysacousia (Vogt-Koyanagi Syn- 
drome), Arch Ophth 28 385 (Sept) 1942 


patient’s parents were both alive and well The father, 
who was 60 years old, had had graying of the hair 
during the last four ycats There were four brothers 
and tliree sisters No member of the familj bad shown 
any evidence of alopecia, poliosis, dysacousia or vitiligo 
There was no family history of tuberculosis, syphilis, 
diabetes, nephritis or mental or nervous disease The 
patient did not recall any sudden vasomotor, neurotic, 
pigmentary or depigmenlary phenomena in members of 
the family 

There had been no ufiusual circumstances attending 
the patient’s birtli He said he had not had any child- 
hood diseases otlicr than chickenpox, measles and scarlet 
fever, these conditions having been rather mild and 
having produced no serious complications 
The patient had no recollection of having had malaria, 
typhoid or any “parasites” He had never had an 
abnormal reaction to a drug, serum or foreign protein 
There had been no personal history of asthma, hay fever 
or other allergic manifestations, though two of lus sis- 
ters had had asthma He said also that he had not 
had any venereal disease, he gave no history of any 
generalized eruption or disturbance of the mucous mem- 
brane 

The patient had never been hospitalized for either a 
surgical or a medical ailment until the onset of the 
present disease of the eyes In 1941, while riding a 
bicycle, he had become involved in an automobile 
accident, m which his left forearm and wrist were 
injured There was no history of unconsciousness, tlie 
patient having been retained for only a few hours at 
the hospital 

The patient’s difficulties with his eyes began in 1938, 
when he became aware of difficulty in reading news- 
papers and books There was no difficulty for distant 
vision There was no acute sudden onset, and there 
existed at no time any of the acute symptoms which 
usher in an acute febrile disease At the time of onset 
of these ocular symptoms the patient was in Puerto 
Rico and was swimming under water a great deal He 
believed this activity caused his eyes to become severely 
inflamed and to remain so for the greater part of the 
day He consulted his family physician regarding this 
redness of his eyes “Eye drops” and some form of 
internal medication were prescribed, and the patient 
was advised to continue this therapy for one month 
At the end of tins time no improvement was noticed, 
and the patient sought aid in San Juan, Puerto Rico, 
finally securing the services of an ophthalmologist, whose 
diagnosis was bilateral uveitis Treatment was given 
accordingly, the patient making weekly visits to this phy- 
sician for a total of six visits During this period the 
patient was given a solution of drops to instil into fns 
eyes three times daily, internal medication and hot com- 
presses No focal investigation was made further than to 
uncover and have removed seven infected teeth A 
Wassermann test of the blood was reported as givino- a 
negative reaction On the fourth day after the original 
attack the patient noticed the appearance of white eye- 
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lashes Two white patches of hair, symmetrically located 
in the occipital area, appeared about this same time The 
vision rapidly diminished and was considerably reduced 
for distance perception The patient observed that if he 
directed his gaze toward the ceiling he was able to see 
the floor more clearly 

After SIX weeks of treatment at San Juan vision was 
much improved, and the patient of his own accord dis- 
continued medical care One year later there occurred 
a second attack, which was much more pronounced in 
the right than in the left eye No medical aid was 
sought on this occasion After several weeks his eyes 
again began to clear up, though not completely In 
the spring of 1942 the patient again noticed a gradual 



Fig 1 — Photograph of the patient’s eyelids and 
brows, showing seieral white eyelashes 

blurring of vision, w'hich became progressne and ap- 
peared much more pronounced in the left eye This 
left eye became much worse during succeeding summer 
months In the autumn of 1942 the patient was seen 
at one of the clinics of the station hospital His glasses 
were changed, but there was no great improvement in 
his ability to read 

In none of the four attacks which the patient described 
W’as the onset accompanied or introduced by any acute 
symptoms, such as nausea, vomiting, headache or fever 
At no time had there been pain of any sort — dizziness, 
tinnitus, deafness, lassitude, anorexia, stiffness of the 
neck or febrile reaction 

Examinatton — The patient ivas a short, dark Puerto 
Rican, 5 feet 1 inch (155 cm ) in height, weighing 
128 pounds (58 Kg ) and fairly well built He had 
thick hair, which was dark except in the region of 
the two occipital prominences, here there were some 
small symmetric patches of white hair There were 
some small w'hite ejelashes on each of the lids (fig 1) 
Exarmnation of the axillar 3 and pubic regions failed 
to show any w’hite hairs Sparseness of hair w'as noted 
on the temporal portion of each eyebrow' 

There was a mild papular eruption on the patient’s 
forehead and on both malar regions Careful exami- 
nation of the skin of the back, the shoulders, the chest 
and the arms showed several small depigmented islands, 
none of which w'as more than 10 mm in its greatest 
diameter, these islands were symmetric both in loca- 
tion and in appearance The vitiligo was present on 
tlie shoulders and tlie chest and was not visible else- 
where. 

The results of otolaryngologic consultations were re- 
ported as follows The nose was essentially normal, 
the pharynx showed infected tonsils, the larynx was 
normal, and all the sinuses transilluminated readily 


The wall of the left auditory canal and the left tvmpanic 
membrane were normal, whereas the right eardrum 
showed a scar on the membrane at 7 o’clock Weber 
and Rinne tests gave negative results An audiogram 
was taken and found normal 

Examination of the teeth showed that several upper 
teeth were lacking All the remaining teeth were m 
good condition, with no indication of abscess or of 
involvement of the gums There was some slight 
recession of the gums 

No abnormality was noticed as regards pigmenta- 
tion of the breast The heart and the lungs were not 
remarkable 

There were several white eyelashes m both the upper 
and lower lids A faint bilateral ciliary injection was 
present m each eye. The pupils were equal but semi- 
dilated (5 mm , with a retarded and minimal reaction 
both to light and m accommodation but with some 
response) No abnormalities of muscle were noted 
There was nothing remarkable about the conjunctival 
surface of the lids or about the lacrimal apparatus 
The anterior chambers were rather deep Keratic 
precipitates W'ere visible on the corneal surfaces with 
the ordinary loupe (fig 2) Some pigment was also 
present on the anterior capsule of each lens and became 
much more readily visible when the pupil was dilated 
The slightly different color of the inner circle of the 
ins was striking Many minute “fluffs” of exudate 
were seen encircling the pupillary margin, probably a 



Pjg 2 — Drawing of the ins and the pupil of the 
patient’s right eye 


dozen of these flocculi being present within each pupil- 
lary' circumference Between the flocculi was a thin 
area of exudate plastered on the capsule of the lens 
One small posterior synechia was present in the 
right eye at 6 o’clock The vitreous appeared clear 
except for an occasional minute vitreous “floater” 

Slit lamp studies of the cornea showed deposition 
of precipitates bilaterally The number was much 
greater in the left eye The keratic precipitates were 
not deposited m the triangular manner usually described 
for tins condition but were for the most part crowded 
around the summit of the cornea The precipitates were 
made up of v arious-sized islands which en masse pro- 
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duced a disklike arrangement The larger precipitates, 
which were pellucid and crenelated, were definitely non- 
pigmented but had a lardaceous consistency The smaller 
deposits between the larger ones had slight pseudopods 
resembling melting ice In the anterior chamber some 
fine dusthke grams could be seen moving slowlj The 
aqueous flare was pronounced There was no real 
atrophy of the mam structure of the ins, for diapha- 
noscopy did not allow the passage of light rays except 
at the pupillary border The entire pupillary border 
of each eye had a moth-eaten appearance None of 
the small accordion-hke folds of this portion of the 
ins were visible The “chewed-out” effect made the 
inner circle of the iris look much like a gray border 
m a brown iris In the right eye at 6 o’clock there was 


capsule of the lens m the zone of specular reflection 
a polychromatic luster was obtained The reflex from 
the vitreous was not easily obtained, since the corneal 
precipitates were clustered closely about the cential cor- 
neal area When a narrow beam of light was played well 
into the anterior third of the vitreous, difficulty was 
encountered in bringing out the framework of the 
vitreous There were two reasons for this difficulty 
First, there was no absorption of rays of light by the 
pigment epithelium of the retina, so that the effect was 
like that seen m an albino, secondly, the framework 
of the vitreous was decomposed The vitreous resem- 
bled tliat of a high myope, wherein the strands of the 
framework are brown and bare and the horizontal 
mterfibrillar substance has disappeared Within the 





Fig 3 —The fundus of the patient’s eye 


a peculiar synechia which folded down behind the ins to 
be attached to the capsule of the lens like a tree trunk 
with two large limbs growing out of the ground The 
structure of the ms itself was not abundantly con- 
voluted and suggested a primitive type of ins The 
small floccuh seen with the ordinary loupe looked much 
more fluffy under the slit lamp, for they were trans- 
lucent and resembled cotton balls Some deposition of 
the pigment of the ins could be seen m these “fluffs,” 
as well as m the exudate between them There were 
also many minute granules of pigment on the anterior 
capsule of the lens, along with some rather solid- 
00 mg remnants of dense brown pigment The lens 
appeared to be clear throughout, but when the focus 
was carefully directed on the part of the posterior 


fluid clefts of the vitreous some minute brownish 

d s ance behind the retrolental area was a definite fluid 
deft resembling a small detachment of the vitreous 

TaskS^a 1 illuminating beam 

masked a good many characteristics of the vitreous 

ut the thin, rootlike appearance seemed to be the 

vflreous"^"^ characteristic of the degeneration of the 

Of more than casual interest was the appearance of 
the eyegrounds, which were almost identical (fig S) 
The background of the fundus in each eye was a 
peculiar light orange color, giving off a glowing effect 
Certain areas were relucent, with the light passing 
through the eye proper as is seen in albinism This 
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effect could be obtained from any part of the room, 
the light striking the fovea being directed back into 
the examiner’s eye No dilation of the pupil was 
required for the production of this phenomenon In 
the right eye the nerve was elongated vertically and 
was rectangular rather than oval It was somewhat 
less pink than normal, with a lack of marginal delinea- 
tion which was due not to blurring of the disk but 
rather to depigmentation in the region of the retinal 
pigment at the papilla, so that the nerve head blended 
into the surrounding tissue This effect was due to 
three scleral lesions surrounding the nerve head, which 
were actually regions of scleral atrophy They were 
slightly whiter than the portion of the nerve head 
adjacent to them but blended harmoniously into the 
optic nerve with slight demarcation The vessels at 
the disk were not unusual The physiologic cup was 
invisible In the macular region there were several 
round and oval slate-colored, pigmented lesions varying 
in size from to disk diameter These were 
closely packed together, with some suggestion of over- 
lapping These lesions occupied an area equal to 3 
or 4 disk diameters Among the lesions were some 
retinal areas with a granular stippling, these areas 
appeared fairly normal 

When the periphery of each eyeground was scanned 
It was observed that the background of the fundus in 
the periphery was much darker than the paracentral 
zone Scattered throughout the periphery in an incom- 
plete girdle were many small grayish lesions which 
for the most part appeared to be old These discrete 
le sions varied in size from to disk diameter 
Many were gray-white and without a coating of pig- 
ment Others contained pigment within their centers 
There were minute lesions with rings of pigment The 
larger grayish oval lesions had the long axis running 
in a horizontal direction Through the structure of 
many the choroidal vessels were visible as a striking 
feature Many of these foci were closely crowded and 
clustered into clumps of three or four These appeared 
for the most part in a dirty, brownish gray background 
There was a tendency toward coalescence of these 
patches 

Lahoiatoiy and Othei Tests — The blood 
chemistry was as follows nonprotein nitrogen, 
21 mg per hundred cubic centimeters , sugar, 
95 mg , urea nitrogen, 10 mg , cholesterol, 
160 mg , uric acid, 2 mg , globulin, normal 
The sedimentation rate was 6 The Wasser- 
mann and Kahn reactions were negative 

Examination of the urine showed a specific 
gravity of 1 023 Analysis of the urine gave 
negative results for sugar and for albumin The 
microscopic study showed an occasional epi- 
thelial cell, some mucous shreds and some 
crj^stals of calcium oxalate 

The spinal fluid was clear It contained 
3 leukocytes per high power field, all of which 
were l 3 Tnphocytes The sugar content of the 
spinal fluid was 62 5 mg per hundred cubic 
centimeters There v as no globulin The Was- 
serniann and Kahn reactions were negative with 
all dilutions The colloidal gold curve was 
1122210000 


Repeated tests for ova in feces disclosed the 
presence of Tnchuns tnchiura Several tests 
for occult blood gave positive results at the same 
time 

The Mantoux test gave a strongly positive 
reaction after forty-eight hours, whereas the 
reaction to the Volmer patch test was negative 

Roentgenograms of the chest, the heart and 
the mediastinum were reported as showing no 
pathologic conditions There was no evidence 
of hilar tuberculosis or of cardiac disturbance 
The basal metabolic rate was -f 4 per cent 

On the initial examination,, tension as mea- 
sured by the Schipltz tonometer was 17 m the 
right eye and 21 m the left 

Ti eatnient and Couise — ^The usual instilla- 
tion of atropine sulfate solution along with appli- 
cation of hot bone acid compresses was given 
three times daily to both eyes Foreign protein 
in the form of boiled milk was given every forty- 
eight hours for six injections in gradually 
increasing doses, starting with 4 cc and working 
up to 10 cc When the ova of T tnchiura 
were discovered in the stool an antihelmmthic 
in the form of hexylresorcmol was prescribed, 
and several courses of therapy were outlined 
until successive examinations of stools failed to 
reveal the parasite 

The treatment for the Vogt-Koyanagi syn- 
drome has been diversified, but since the cause 
IS not known, most treatment has been given 
empirically and symptomaticallj'^ Salicylates, 
arsenicals, iodides, foreign proteins, tuberculin 
and uveal pigment have all been tried with no 
apparent success Nakamura ^ administered 
tubeiculin m a case of Vogt-Koyanagi syndrome 
and believed he had a beneficial form of therapy, 
but his patient’s final visual results were limited 
to the ability to see movements of the hand at 
6 cm with each eye 

Verhoeff and Irvine ® m 1936 reported an 
effective treatment for sympathetic ophthalmitis 
A series of 35 cases was reported in which 
diphtheria antitoxin was used, with good results 
when the patients were treated early Some time 
later horse serum was substituted for the origi- 
nal diphtheria antitoxin Having seen fairly 
good results from this type of therapy, I decided 
to try a similar form of treatment in this case 
of the Vogt-Koyanagi syndrome 

4 Nakamura, B , cited by Rados, A Bilateral 
Uveitis with Associated Detachment of Retina, Arch 
Ophth 26 543 (Oct) 1941, Bilateral Uveitis Asso- 
ciated with Detachment of the Retina (Harada’s Dis- 
ease), ibid 23 534 (March) 1940 

5 Verhoeff, F H , and Irvine, S R New York 
State J Med 36 63, 1936 
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The patient Avas refeiied to the department of 
allerg)^ where careful investigation was made 
into his history, with special emphasis on sensi- 
tivity to horse serum The patient was tested 
with concentrated horse serum, and a 4 plus 
reaction was reported, with a 1 10 dilution a 
1 plus reaction was obtained It was decided 
to desensitize the patient to horse serum by 
giving gradually increasing doses, beginning 
AMth A^ery small amounts, ovei a long period 
This Avas done over a period of AAceks Avith 
careful check on the systemic leaction, the 
amount of the dose being gradually built up to 
a strength from Avhich a shock reaction might 
be expected The doses and the recorded reac- 
tions were listed by the allergy depaitment in 
chronologic order as follows 


5/ 5/43 0 1 cc of 1 10 dilution 

5/ 6/43 0 3 cc of 1 10 dilution 

5/ 7/43 0 6 cc of 1 10 dilution 

5/ 8/43 0 8cc of 1 10 dilution 

5/ 9/43 0 1 cc of concentrated Ecrum 

5/10/43 0 2 cc of concentrated Ecrum 

5/11/43 0 35 cc of concentrated Eerum 

5/12/43 0 0 cc of concentrated Ecrum 

5/13/43 1 Occ of concentrated serum 

5/14/43 1 75 cc of concentrated serum 

5/18/43 1 75cc of concentrated scrum 

5/21/43 2 Occ of concentrated Ecrum 

5/25/43 3 0 cc of concentrated serum 

5/27/43 4 0 CO of coneentratjJd serum 

5/31/43 5 0 CC of concentrated serum 

6/ 3/43 5 0 cc of concentrated serum 

6/ 5/43 6 0 cc of concentrated serum 

6/ 7/43 5 0 cc of concentrated serum 

6/ 9/43 5 0 cc of concentrated serum 

6/11/43 5 0 cc of concentrated scrum 

6/14/43 5 0 cc of concentrated serum 
6/16/43 6 0 cc of concentrated serum 

6/18/43 7 cc of concentrated serum 


6/21/43 5 cc of concentrated serum 

6/24/43 5 cc of concentrated serum 

6/28/43 5 cc of concentrated serum 

6/30/43 5 cc of concentrated serum 

7/ 2/43 5 cc of concentrated serum 


No reaction 
No reaction 
No reaction 
No reaction 
No reaction 
No reaction 
No reaction 
No reaction 
No reaction 
Se-vere local reaction 
No reaction 
No reaction 
A little soreness 
A little soreness 
No reaction 
No reaction 
No reaction 
No reaction 
No reaction 
No reaction 
No reaction 
No reaction 
Patient became sick 
2 hours after injee 
tlon, he had dlzzi 
ness, then nausea 
and lost his appetite 
for about 2 days 
Some nausea rest of 
day 

Some nausea rest of 
day 

Some nausea rest of 
day 

Some nausea rest of 
day 

Some nausea rest of 
day 


The patient’s pupils had been dilated with 
atropine sulfate in 1 per cent solution and kept 
under the influence of the cycloplegic for several 
months His vision constantly decreased, reach- 
ing 20/400 in the right eye and 20/800 in the 
left eye in about four weeks At the same time 
the corneal precipitates showed a marked 
increase in number, size and area of dis- 
tribution The “fluffs” and exudates on the 
capsule of the lenses appeared more pronounced 
The tension, determined on March 9, 1943, Avas 
17 for the right eye and 21 for the left (Schij/ltz) 
About eight Aveeks after hospitalization it Avas 
noted that the right eye which had originally 
had feAver keratic precipitates on the cornea, had 
noAv become much more involved, so that the 


fundus was baicly pciceptible, whereas the left 
eye had begun to shoAv some slight but definite 
impiovenient as' regards both the number of 
keiatic precipitates and the visual acuity This 
observation Avas recorded Avhen the amount of 
hoise serum injected into the patient had reached 
2 cc 

On May 10, 1943, m the patient’s tenth Aveek 
of hospitalization, it Avas noted that many neAV 
flocculi Aveie visible on the inner circle of the ins 
of the right eye Tension at that time Avas 18 
(Schi^tz) in each eye, visual acuity Avas 20/800 
in each eye 

On May 15, 1943 a scA^ere reaction occurred 
locally from the injection of 2 cc of horse serum 
The patient’s arm became SAVollen, red and pain- 
ful several hours after he received the serum 
The other leactions abated m tAventy-four hours, 
but the sAvelling did not disappear completely 
until five days later At the time of the reaction 
there appeared to be even more “K.P ’s” on the 
cornea of the right eye The inner circle of the 
ins took on a iieAV appearance, being translucent, 
as in senile atrophy of the ins, rather than the 
normal dark color The numerous flocculi Avere 
persistent No change Avas noted in the left 
eye at this date After a fcAv days the patient 
was again given injections of horse serum in 
sloAvly graduated doses, and by June 1 he Avas 
receiving 5 cc without shoAvmg any serious 
reaction 

On June 16, 1943 it Avas noted that the keratic 
precipitates Avere still extremely numerous on 
the cornea of the right eye but that the left eye 
Avas continuing to clear up Vision on this date 
Avas 20/400 in the right eye and 20/800 in the 
left, unimproved by glasses 

The patient had been desensitized to 6 cc of 
horse serum, and there had been no recurrence 
of the original alarming reaction The eyes were 
reported as being about the same On June 18, 
1943 the patient was given 7 5 cc of horse serum 
There followed within two hours a marked sys- 
temic reaction, which persisted for two days 
There were dizziness, nausea and anorexia 

On July 1, 1943 it was noted that the right 
eye was beginning to respond to therapy, the 
corneal precipitates were becoming sparser, the 
fundus was beginning to be more visible and 
some of Its distinctive characteristics could now 
be made out The patient’s vision was now 
much better 20/70 in the right eye and 20/100 
m the left, unimproved by glasses There were 
no flocculi on the iris 

The use of atropine Avas discontinued in 
August By this time the patient’s vision had 
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become much better He was able to read news- 
paper type with each eye The corneal pre- 
cipitates were slowly melting away, few were 
now visible in the left e3'^e under the slit lamp 
Many were still present on the cornea of the 
right eye, but these had the appearance of ice 
lapidty dissolving 

By the early part of September the vision m 
the right eye had been corrected to 20/20 and 
that in the left eye to 20/25 Only an occa- 
sional precipitate could be seen on each cornea 
The inner circle of the ins in each eye was 
atrophic The eyegrounds were the same as 
originally described, no changes having taken 
place in that region during all these months 
of observation 

During this period of hospitalization the pa- 
tient lost 3 pounds (1 35 Kg ) The hexyl- 
resorcinol medication was continued until May 


these studies ® have shown that there is a decrease 
in the number of chromataphores of the choroid, 
which tend to be grouped in the outer layers of 
the choroid The pigment epithelium of the 
retina also shows areas of absent and of in- 
creased grouping of pigment This change gives 
the fundus a particularly light appearance This 
feature is striking, since the syndrome occurs in 
darkly pigmented races 

3 Another notable feature of this case was 
the characteristic arrangement of the keratic pre- 
cipitates At the height of the uveitis these 
precipitates were for the most part in the mid- 
comeal zone, closely crowded together There 
was no suggestion of a generalized distribution 
or of a specific triangular “base-down” arrange- 
ment on the cornea 

4 The occurrence of small, fluffy “Koeppe 
nodules” was another feature of the inflamma- 


Table 1 — Results of Htmatoiogic Erammations 



Red 

White 




Blood 

Blood 

Homo 

Mono 

Date 

Corpuscles 

Corpuscles 

globin 

cytes 

Pebruarr 26 

3,970,000 

8,000 

85% 


Marchs 

5,050 000 

7,100 

85% 

6 

March 6 

4,050,000 

6,050 

90% 

14 

March 11 

4,150,000 

8,300 

85% 

6 

March 17 

4 700,000 

8 850 

95% 

8 

April 6 


6,600 

90% 

3 

April 27 

3,920,000 

6,450 

85% 

5 

May 17 

4,300 000 

8,500 

85% 

13 

May 24 

4,300,000 

6 900 

90% 

10 

May 31 

4,750,000 

8,200 

85% 

11 

June 14 

4,490,000 

0 100 

90% 

8 

June 28 

4 180,000 

5 550 

85% 

7 

July 16 

4 710 000 

8,100 

95% 

8 

September 18 

4 800 000 

7,400 

90% 

7 


Baso 

Eosmo 

Myclo 



Lympbo 

phlls 

pbils 

cj tes Juveniles 

stab 

Seg 

cytes 


10 


3 

48 

S3 


6 

. 

18 

49 

13 

1 

11 
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49 

25 


4 


0 

56 

SO 


2 


1 

68 

26 


4 


3 

52 

36 


5 


4 

54 

24 


6 


4 

58 

2 


2 


5 

60 

22 


5 


6 

59 

22 




6 

58 

22 


0 



52 

31 





66 

24 


3 






Several examinations of stools that failed to 
reveal parasites were reported in May The 
studies of the blood, however, showed persis- 
tent eosmophilia until September (table 1) 

DISTINCTIVi: OCULAR CHARACTERISTICS 
IN THIS CASE 

There are seveial ocular chaiacteristics in this 
case which appear to be rather distinctive and 
which deserve special consideration as regards 
the ocular phase of the syndrome 

1 The red reflex was seen from almost anj^ 
angle when a beam of light struclc the eye The 
effect was much like that seen in an albino (ex- 
ternal albinism) This phenomenon was a diiect 
result of a second feature, namely, 

2 The depigmentation of the fundus, which 
in turn led to the albmotic appearance of the 
eyeground (internal albinism) There are only 
4 histologic reports of cases of this disease, but 


tory phase of the syndrome, particularly when 
considered m association with the capsular 
exudation 

5 The atiophy of the inner circle of the ins 
m each eye is another point of special consider- 
ation, since the depigmentation of this area seems 
to be the most outstanding feature in the entire 
syndiome In the 4 cases leported histologically 
little emphasis was placed on this atrophic inner 
circle of the ins Matsuoka, after performing 
histologic studies, stated that the ms showed 
some thickening and some infiltration of round 
cells with partial destruction of the pigment epi- 
thelium Ogawa ^ noted some scar tissue m the 
ins, although infiltration of round cells was also 
observed 

When the ms was transilluminated in the 
present case, a perfect ring of light was perceived 

6 Afatsuoka Acta Soc ophth japon 37 1339, 1933 

7 Ogawa Acta Soc ophth japon 38 lOOS, 1934 
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through the innei circle of the area of the ins 
This ring was not “scalloped,” as m senile 
atrophy of the ins, nor was it “chewed out,” 
as in heterochi omic cyclitis The small ac- 
cordion-like nodular convolutions of the inner 
circle of the ins weie completely depigmented 
There was no elevation of this portion of the 
^ris above the next, more peripheral, portion 
6 In the peripherj^ of the retina m each eye 
vere several atrophic spots which had certain 
features that seemed to make them unique Most 
of these white atrophic patches were oval or 
egg shaped, the long axis running hoiizontally 
The absence of bands of pigment around the 
patches was particularly interesting, even though 
in some lesions a ring of pigment might be 
piesent and though pigment might even be found 
vithin the exudate Many of these oval pig- 
mented exudates were crowded closely together 
within a field of dirty brown retina The pres- 
ence of deposits of pigment vithin the ceiiteis 
of the lesions and the absence of girdles of 
pigment appear to be one of the retinal features 
of this and allied conditions 


nontrauma has been suggested as diflferentiating 
sympathetic disease from both the Vogt-ICoya- 
nagi syndrome and Harada’s disease 

9 The pictuie of the macula also calls for 
emphasis, since its heaped-up arrangement, its 
appearance of recuiient deposition and its 
density would lead one to believe that little 
cential vision could be obtained Vision of 
20/20 and 20/25 therefoie seems extraoi dmary 
and proves the necessity of attempting refraction 
before formulating an opinion as to the cause 
of 1 educed vision The appeal ance of this 
heaped-up pigment, which looked as if theie had 
been one layer deposited after another is m 
line with the giouping of pigment seen in histo- 
logic sections in this and i elated conditions 

10 The appearance of the vitieous undei the 
slit lamp, which unquestionably took its chai- 
acteristics from the presence of uveitis m a de- 
pigmented choroid, has already been discussed 
as a phenomenon of special significance 

EXTRAOCULAR CHARACTERISTICS 


7 Reports b} several authors of extremely 
deep anterior chambers were confirmed m this 
case Apparently, however, the depth of the 
chamber was not due to any retraction of the 
diaphragm of the lens of the ins nor was there 
any suggestion of posterior funnelmg of the pupil 

8 The nerve head in this case was also most 
unusual in appearance It was elongated ovally, 
and because of several small areas of depigmenta- 
tion just adjacent to it, it produced an almost 
oblong effect These depigmented foci blended 
gradually into the nerve head, with only a slight 
border of separation Not long ago, while this 
patient was under observation, anothei patient 
for whom a diagnosis of sympathetic ophthalmia 
had been made was examined This patient had 
been under the care of Dr A C Woods and 
stated that he had been treated with uveal pig- 
ment for several months Vision had been im- 
proved from perception of light to 20/70 in each 
eye On examining this patient’s fundi, I saw 
so striking a resemblance between his eyegiounds 
and those of the patient whose case is presented 
here that successive examinations of both pa- 
tients’ fundi were made In both cases the neive 
heads were oblong, the fundi were depigmented 
and the peripheries showed identical oval white 
patches ivithout pigment These white patches 
have been regarded as at least suggesting sym- 
pathetic choroiditis,® w^hile trauma as opposed to 

^ Erdmann, P Kim Monatsbl f Augenh 49 

H I Harada’s Disease, Arch Ophth 

30 331 (Sept) 1943 


As regards the extiaocular manifestation of 
this syndrome, the associated signs have been 
thoroughly discussed by several authors ° and 
require no repetition except for some statistical 
and some individual observations A review 
and a tabulation of the case reports will disclose 
the incidence of these associated signs (table 2) 


ETIOLOGY or THE VOGT-KOYANAGI SYNDROME 


In reports of this syndiome etiology has oc- 
cupied a large place in the various discussions 
’Syphilis and tuberculosis have both had then 
advocates as causes of the disease, but an analysis 
of the statistics fails to oftei adequate suppoi t 
for incriminating either An endocrine distui- 
bance has been postulated because of the invoh e- 
ment of dermal, pilous and pigmental y stiuc- 
tures The role played by the endocrine system 
in the disturbance of pigment in Addison’s dis- 
ease, in^the condition of the skin and the hair 


9 (a) Parker, W R Am J Ophth 14 577 1931 
Severe Uveit^ with Associated Alopecia, Poliosis] 
Vitiligo and Deafness, Arch Ophth 24 439 (Sept ) 
1940 (&) Rones, B Uveitis and Dysacousia, 

Alopecia and Poliosis, Arch Ophth 7 847 (June) 1932 

(c) Vogt Klin Monatsbl f Augenh 44 242, 1905 

(d) Koyanagi, Y Klin Monatsbl f Augenh 82 

194, 1929 (e) Davies, W S Uveitis with Associated 

Alopecia, Poliosis, Vitiligo and Deafness, Arch Onhth 
14 239 (Aug ) 1935 (/) Hutchinson, J Arch Sure: 

London 4 357, 1892-1893 (y) Zenker, C Klin' 

Monatsbl f Augenh 102 429, 1939 Qi) Lund S 
Acta ophth 16 414, 1938 (i) Wexler, D Arch 

Ophth 57 393, 1928 



Tabi c 2 —Amlysts of Cases of the Vogt-Koyanagi Syndrome 
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in eunuchs and m the occasional relationship of 
exudative choroiditis in ^vomen to ovarian d)'s- 
function has been pointed out 

The possibilit}’’ of a vitamin deficiency disease 
has received little thought and less investigation 
In some studies isolated features of the syndrome 
hare occuired, such as the gra}'ness of haii and 
the loss of cilia Some form of vitamin therap) 
has been used in lecently reported cases, with 
no significant response being obseived 

The possibility of a virus infection as an im- 
portant cause was early suggested by Gilbert,^®” 
who thought that the herpes viius played some 
part in his first case The South American 
authors,^- primarily because at the onset of the 
disease s3TOptoms suggestive of cerebral involve- 
ment are present, considered that a virus infec- 
tion produces a benign lymphocytic meningitis 
and an associated uveal involvement Rubino 
expressed the opinion that the condition is uveo- 
menmgitis due to a iirus with special uveo- 
meningotropism and also with specific melano- 
tropism, which accounts for the pigmentary 
phenomenon 

In 1 case i eported by Avalos a cerebral 
decompression vas performed because of sus- 
pected increased intracranial piessure Yanes 
and Ferrer expressed the view that in 1 of 
their cases there ^\as roentgenologic evidence 
of increased intracranial piessure These 
authors also favored the theory that the syn- 
drome IS caused by a virus They cited experi- 
ments in which the virus of herpes febnlis was 
injected into the anterior chamber of a labbit, 
pioducing depigmentation of the iris 

Because of clinical and histologic resemblance 
to sympathetic ophthalmia and because of the 
alleigic theory offered to explain sympathetic 
ophthalmia, a similar etiologic relationship has 
been postulated for the Vogt-Koyanagi sjn- 
drome Cramer attempted to explain some 
of the systemic signs accompanying the Vogt- 
Ko3'Hnagi s3'ndrome on the basis of Elschnig’s 
original allergic theory offered for sympathetic 

10 (a) Gilbert, W Kim Monatsbl f Augenh 

48 24, 1910 , 85 65, 1930 , cited by Carrasquillo ® (b) 

Krasnoff Zentralbl f d ges Ophth 37 121, 1937 (c) 

less Ber ii d Versamml d deutsch ophth Gesellsch 

49 469, 1932 

11 (a) Martinez- (b) Rubino, A Ophthalmo- 

logica 101 321, 1941 (c) Campos, E Hospital, Rio 

de Janeiro 22 113, 1942 

12 (o) Rubino (b) Campos 11 *= (c) Yanes T R, 

and Ferrer, O Re\ cubana de oto-neuro-oftal 7 5 
1938 (d) A\alos, E ibid 1 242, 1932, cited by 

Martinez- (c) Kojanagi®^ 

13 Cramer, E Klin Ivlonatsbl f Augenh 51 205, 
1913 


uveitis This theory is, of course, open to ques- 
tion, especially m view of the lack of experi- 
mental proof 

Peters and Koyanagi have discussed the 
allergic role on which this syndrome may de- 
pend Weskamp believed that liberation 
through destruction of uveal pigment could pio- 
duce an antigen which might call forth an 
anaphylactic process Antibodies possessing 
l3dic power o\er pigmentar3’- structures could 
then be formed 

The experiments of Riehm from 1928 to 
1930 are of extreme and special interest in a 
consideration of the cause of this syndrome 
This author showed that foreign protein injected 
into the eyes of a rabbit produced sensitizing 
reactions in the fellow eye only when the rabbit 
was pigmented and not when it was an albino 
The importance of this finding is realized onh 
when it IS recalled that the Vogt-Koyanagi syn- 
drome always occurs in darkly pigmented per- 
sons, the disease being limited to the darklj 
pigmented races Some recent work by experi- 
menters with albino and with pigmented rabbits 
seems to indicate that Riehm’s observations ^^ere 
inclusive, but these same authors appear to give 
somewhat inconclusive proof for their deduc- 
tions 

Although the extensive experimental work ot 
Woods and his associates has not been com- 
pletely confirmed, there is much to indicate that 
allergy plays an important part in causing sym- 
pathetic uveitis Sensitivity to uveal pigment, 
as manifested in cutaneous tests, has been tried 
111 only 4 instances of the A^ogt-Koyanagi syn- 
drome, in only 1 was there a positive reaction 
to the tests In the remaining 3 tests the nega- 
tive reactions were explained by the fact that 
the disease had continued long enough in the 
patient for desensitization to occur A study 
of the skin at the site of the injection of uveal 
pigment has shown a definite cutaneous response, 
slight in vascularity but marked in cellular 

14 (a) Rados, A Ztschr f Immunitatsforsch u 

exper Therap 19 579, 1913 (b) von Szilv, A Kim 

Monatsbl f Augenh 56 79 and 197, 1916 

15 Peters, A A Kim Monatsbl f Augenh 50 
433 1912 

16 Weskamp. R L Arch de oftal de Buenos Aires 

7 728, 1932 . , 

17 Riehm, W Kim jNIonatsbl f Augenh 81 86/, 

1928 , 90 477, 1933 

18 Schlaegel, T F, Jr Am J Ophth 27 137, 
1944 

19 3Voods, A C New York State J Med 36 67, 
1936, in Ridle 3 , F, and Sorsby, A Modern Trends 
in Ophthalmologj, London, Butterworth & Co, Ltd, 
1940 


ROSEN—VOGT-KOYANAGI syndrome 


activity, which is unquestionably identical m 
histologic appearance with the picture of sym- 
pathetic uveitis It IS conceded that the de- 
velopment of pigmentary allergy is not the sole 
cause and that some other factor is essential, 
such as the introduction of a virus which through 
the meninges eventually leaches the choroid 
This may be the spark necessary to ignite an 
allergic phenomenon iii an unusual soil In the 
treatment of postoperative and post-tiaumatic 
uveitis (proved histologically to be nonsympa- 
thetic), Woods has been able to desensitize 
with uveal pigment patients who weie sensitive 
to the uveal pigment tests and to produce com- 
plete arrest of the uveitis Analysis of all le- 
ported cases shows that 20 patients had some 
form of cephalalgia at the onset, and it is pos- 
sible that m other patients this condition was not 
observed or evaluated If some acute onset 
could be established in all cases and if studies 
of the spinal fluid could be made at the incipiency 
of the disease, the spinal fluid might yield the 
essential factor necessary to complete the cycle, 
notwithstanding Koyanagi's statement that the 
spinal fluid is never under pressure and yields 
no etiologic factor on investigation Should the 
pia-arachnoid be the seat of original involvement 
and should there be extension to the choroid 
from this embryologically related membrane, the 
nature of the onset of the disease might be 
readily understood Once dispersion of the 
uveal pigment had occurred, the subsequent 
anaphylaxis could well be established The 
experiments of Takahashi and Tagami bear 
out these suppositions, for these authors by in- 
jection of cerebrospinal fluid, vitreous, subie- 
tmal fluid and other substances from patients 
with Harada’s disease reproduced this clinical 
entity in rabbits, with histologic verification, or 
at least simulation, of sympathetic ophthalmia 

RELATION TO HARADA’s DISEASE 

That this disease and Haiada’s disease are 
1 elated entities cannot be doubted Theie have 
been attempts to place the two diseases in one 
group, 23 and other attempts to classify the 
si'ndiomes into single entities 


Both Rados and Koyanagi staled that with 
uveitis, poliosis and alopecia theie is no forma- 
tion of cataracts and that the piesence of cataract 
IS a point m favor of tjie condition's leally being 
Harada's disease In Cauasqmllo’s analysis ^ 
of 29 cases 7 cases were reviewed in which com- 
plicated cataract was listed In Koyanagi’s 
series (16 cases) there were no complicated 
cataracts Rados also states that when retinal 
detachment occurs with nontraumatic bilateral 
uveitis the syndrome is specifically Harada’s dis- 
ease, in winch “alopecia and poliosis do not figuie 
as an integral part” Again, an analysis of all 
reported cases reveals that there were 5 instances 
of the Vogt-Koyanagi syndrome in which retinal 
detachment occurred Poliosis and alopecia 
were present in 4 of these cases 

Analysis of the entire series of cases of the 
Vogt-Koyanagi syndrome certainly indicates 
that many features which aie supposedly pathog- 
nomonic for Harada’s disease ate present in 
the Vogt-Koyanagi syndrome These features 
actually bridge the gap between the two diseases 
and probably represent different degrees of in- 
volvement m persons of variable sensitivity, the 
final pictures being similar Among these fea- 
tures are complicated cataract, letinal detach- 
ment and depigmentation It would therefore 
seem plausible that in one condition an immunity 
IS soon developed to a severe allergic reaction 
(Harada’s disease), whereas m the second con- 
dition the allergic process is much less acute, 
with the immune response almost nonexistent 
except when stimulated 

A summary of the tabulated case repoits re- 
veals the following facts (table 2) 

Sex incidence was almost equal Thei e were 
23 males and 24 females 

The youngest patient was 10 j^ears old, the 
oldest patient was 52 years old , most patients 
were between 20 and 40 years of age 

Alopecia occurred in 31 of 40 recorded cases 
—a percentage of 73 There was no record 
concerning it in 7 cases 

Poliosis occul 1 ed in 43 of 47 cases — a pei cen- 

tage of 90 Records of 4 cases failed to include 
this sign 


20 Friedemvald, J S Am J Ophth 17 1008, 1934 

21 Takahashi, M Acta Soc ophth japon 35 114 
1931 Okamura ibid 4L1.679, 1937, 42 196, 1938 
cited by Rados i 

22 Tagami Acta Soc ophth japon 35 114, 1931 

23 Rubino m> Martinez 2 Magitot, A , and Dubois 
Poulsen, A Ann d’ocul 177 145, 1940 Avalos 1= 
Koti and Kotsuki, cited by Rados Duke-Elder, W 
S Textbook of Ophthalmologj% St Louis, C V Mosbi 
Company, 1941, vol 3 


Vitihgo occurred in 30 of 47 cases— a per 
centage of 63 


24 Rones 2 b Avalos 12 a Carrasquillo 3 Jess loc jjg, 
maria Arch de oftal hispano-am 17 355 , 1917 

25 Weskampio Koyanagi ^ Nakamura ^ 2ent- 
mayer, W Severe Uveitis with Associated Alopecia 
Poliosis, Vitiligo and Deafness, Arch Ophth 27 342 

(Feb ) 1942 Arisawa Nippon Ganka Zasshi 23 700 
1919 , cited by Koyanagi sd ’ 
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Dysacousia was lecorded in 24 of 44 cases — a 
percentage of 54 

Cephalgic symptoms weie present in 21 cases, 
pain in the eyes in 11, dizziness in 6, vomiting 
in 4, lethargy m 2, articular pain m 2 and earache 
in 1 

As regards sequelae and complications, cata- 
ract occurred m 7 cases, glaucoma in 5, retinal 
detachment m 5 and a typical malignant tei minus 
in 32 Endocrine dysfunction was present in 5 

Reactions to the Wassermann test were posi- 
tive in 7 cases, negative m 31 and unknown in 9 
The Mantoux test elicited positive reactions m 
4 cases, negative in 17 and undetei mined in 26 
Thirty patients had vision of 3/200 or less m 
each eye Only 7 patients had vision better than 


20/50 in only one eye Uveal pigment was 
used only a limited number of times 

SUMMARY 

This report emphasizes the ocular rather 
than the extraocular features of this syndrome, 
although the extraocular features are tabulated, 
reviewed and listed The incidence of each of 
the pathognomonic signs of the syndrome is 
given, all cases presented in the available litera- 
ture being reviewed 

Horse serum is suggested as a form of therapy 

The relationship between this syndrome and 
other diseases is pointed out, and an explanation 
of the nature of the syndrome is suggested 

26 T H Luo in the Chinese Medical Journal (50 
1409, 1936) referred to 10 cases m Japanese literature 
which were mentioned to him by Koyanagi, but Luo’s 
reference to the Japanese literature is not correct 



meridional aniseikonia at oblique axes 
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Many patients experience difficulties m wear- 
ing astigmatic coriections Primarily, asthenopic 
symptoms aie leported, but annoying distoitions 
of objects in space are also mentioned As a 
rule, the spatial distortions disappear m a short 
time when the correction is worn constantly 
The asthenopic symptoms, on the other hand, may 
persist and even be so severe as to force the pa- 
tient to abandon the glasses altogether This is 
particularly true when the axes of the required 
cylinders are oblique 

The ocular discomfort has been attributed to 
the distortion of the retinal images produced by 
the cylindric spectacle lehses These distortions, 
have their principal effect in binoculai vision 
At an early date Wadsworth,’- Culbertson - (who 
tried to correct the spatial distoition by rotating 
the cylinders) and Lippincott ^ described some of 
the changes in the position and form of objects 
caused by astigmatic corrections However, 
they did not explain the phenomena correctly 
Green ^ showed that the same effects could be 
obtained by using unequal figures m the stereo- 
scope and concluded correctly that the phenom- 
ena were due to the stereoscopic interpretation 
of a changed relationship between the retinal 
images resulting from the cylindric spectacle 
correction Friedenwald,® Roller ® and, again. 

From the Dartmouth Eye Institute, Dartmouth 
Medical School 

Read before the Section on Ophthalmology at the 
Ninety-Fourth Annual Session of the American Medi- 
cal Association, Chicago, June 14, 1944 

1 Wadsworth, O F On the Effect of a Cylin- 
drical Lens, with Vertical Axis -Placed Before One 
Eye, Tr Am Ophth Soc 2 342, 1879 

2 Culbertson, H Binocular Astigmatism, J A 
M A 11 622 (Nov 3) 1888, Am J Ophth 5 117, 
1888 

3 Lippincott, J A On the Binocular Metamor- 
phopsia Produced by Correcting Glasses, Arch Ophth 
18 18, 1889 

4 Green, J On Certain Stereoscopical Illusions 
Evoked by Prismatic and Cylindrical Glasses, Tr Am 
Ophth Soc 5 449, 1888-1890 

5 Fnedenwald, H Binocular Metamorphopsia Pro- 
duced by Correcting Glasses, Arch Ophth 21 204, 1892 

6 Koller, C Ueber eine eigenthumhche Sorte diop- 
trischer Bilder Ein Beitrag zur Theorie der Cylinder- 

. Imsen, Arch f Ophth 32 (pt 3) 169, 1886, The Form 
of Retinal Images in the Astigmatic Eye, Tr Am 
Ophth Soc 6 425, 1892 


although later, Lippincott’ expressed agi cement 
with this Lippincott even suggested the use of 
these phenomena as a test foi stereoscopic vision ® 
In this test the subject would be asked to describe 
the apparent form of an object when viewed 
through a weak cylindric lens placed before one 
eye 

The distortion produced by a cylindric lens — or, 
for that matter, a meridional magnifying size lens 
— is an elongation of the image in the meridian of 
power, or magnification Associated with that 
elongation are small rotary displacements of the 
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Fig 1— An illustration of the distortion of a wheel- 
Iike figure (A) when observed through a cylindric lens, 
(B) when the axis is vertical and (C) when the axis 
IS oblique A rotary deviation of the images of vertical 
lines occurs when the axis is oblique 


images of all lines in space not parallel with or 
perpendicular to the axis of the lens Figure 1 
illustrates this fact The image of a circular 
object (fig 1 A), a wagon wheel for example, 
becomes an elliptic figure Owing to the rotary 
displacements, the images of the spokes will no 
longer be spaced equally but will be crowded to- 
ward the m eridian of elongation (magnification) 
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If a C3’-lmdric spectacle lens is placed before 
one eje, with axis \ertical (fig 15), the elon- 
gation of the image will be in the horizontal me- 
ridian The change in the disparities of the retinal 
images of the two eyes for all objects in space 
will be wholly in the horizontal meridian, and 
the spatial distortion will be symmetric above 
and below the visual plane The small rotarj'- 
deviations of the images will not cause additional 
stereoscopic spatial distortion If the axis of the 
cyhndric lens is oblique (fig 1 C), the meridian 
of magnification is also oblique , and there will be 
changes in the disparities of the images in the 
two eyes both hoiizontally and vertically, these 
disparities increasing above and below the visual 
plane They will introduce small rotary devia- 
tions in the images of vertical objects, and the 
result vill be a distinct stereoscopic spatial dis- 
tortion This stereoscopic effect is the same as 
the one obtained in the stereoscope when two 
vertical lines, one seen by each eye, are fused If 
these two lines are rotated slightly to converge 
at the top, the fused image appears to be a line 
inclined in space, nearei the obseivei at the top, 
if the two lines diveige at the top, the fused image 
appears to be tipped away from the observer at 
the top In other words, whenever theie is a 
deviation from parallelism between the images 
of a vertical line in the two eyes, that line vill 
appear to be inclined with the top toward or away 
from the observer We have designated the 
rotary deviation between the letinal images of 
the two eyes producing this steroscopic effect as 
the decimation error,® following and extending 
the terminology introduced by Stevens 

Declination eriors can be produced by optical 
means, as has just been shown by placing cyhn- 
dric lenses at oblique axes in front of the eyes 
They can also be produced by a torsion of 
the tw 0 eyeballs, relative to each other, about the 
visual axes When introduced optically, the 
declination error varies for the different meridians 
of the retinal image, the maximum occurring 
when the meridian of power is 45 oi 135 degrees 
(fig 1C) If due to a cyclophoria, the declina- 
tion error is the same for all meridians of the 
retinal images Torsions of the eyeballs, there- 
fore, cannot conect the declination errors pro- 
duced optically They could correct the erroi 
only in one meridian Finally, declination errors 
may result if there is a basic meridional anisei- 

9 Ogle, K. N , and Madigan, L F Astigmatism 
at Oblique Axes and Binocular Stereoscopic Spatial 
Localization, Arch Ophth 33 116 (Feb ) 1945 
10 Ste\ens, G T A Treatise on the Motor Appa- 
ratus of the Eve, Philadelphia, F A Davis Compam, 
1906 


konia at oblique axes not due to the correction of 
astigmatic refractive errors 

Decimation, as a possible cause of asthenopic 
S3anptoms,^^ at one time were much discussed in 
the American ophthalmologic literature Con- 
troversy developed about this point and about 
the relation of the declinations to cyclophoria 
and the part played by the oblique muscles of 
the eyes m correcting them 

But the discussion had no practical conse- 
quences, and interest m the subject soon waned 
In more recent times the problem has been given 
little, if any, clinical attention However, when 
it IS mentioned, it is general^ implied that spatial 
distortions can be the seat of ocular discomfort 
Wolffberg,^- foi example, cited a number of 
cases in which patients reported annoying dis- 
tortions of their surroundings and were unable to 
wear corrections for then astigmatism in spite 
of prolonged attempts Foi most of these pa- 
tients the axis of astigmatism uas oblique 
Eiggelet recognized the problem and described 
and interpreted it corrects He, too, pointed 
out that some patients with high cylmdnc cor- 
lections at oblique axes would rather put up 
with the lowered visual acuity than w^ear the 
C3 lindric lens But he could offei no suggestion 
as to how the distoitions could be avoided He 
stated, howevei, that the spectacle w’^earei maj 
learn how to remteipret the visual impressions 
and how to disregard the distortions This is 
sometimes made easier if the cylmdnc lenses aie 
fiist placed in the horizontal or the vertical 
meridian and aie then, over a period of w'eeks, 
slowdy turned to the propei axis 

No solution has yet been found for the pioblem 
of the distortions arising in binocular vision fi om 
the w'eanng of cjdindric spectacle lenses at ob- 
lique axes and the discomfort experienced by the 
patient The reason is that the problem was not 
approached from the proper viewpoint The 
declination errors at once become accessible to 
measurement and correction wdien they are recog- 
nized as being an aspect of aniseikonia 

Whenever ametropias of lefractive origin of 
different amounts in the twm eyes are conected 


11 Eaton, F B The Physiology of Certain Oculo- 
/lotor Phenomena with Respect to Some Recent Theories 
if Asthenopia, J A M A 23 329 (Sept 1) 1894 
iowe, L The Muscles of the Eye, New York, Put- 
lam’s Sons, 1907, vol 2, pp 264 and 364 Savage, 
; C Ophthalmic Myology, ed 2, Nashville, Tenn, 
911 

12 Wolffberg Storung des perspektivischen Sehens 

I,.,-,-!, tnrrifTierende Zvlinderglaser, Central- 


Ztg f Optik 35 10 and 20, 1914 
13 Erggelet, H ’ Die Refraktion und die Akkom- 
modation mit ' ihren Storungen, in Schieck, F , and 


Bruckner, A Kurzes Handbuch der Ophthalmologie, 
Berlin, Julius Springer, 1931, vol 2, p 673 
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by glasses, an aniseikonic error may be 
expected Thus, the correction of unequal oi 
unsynnnetric astigmatism would theoretically 
lesult in a meridional aniseikonic error 

The correctness of this assumption has been 
borne out by innumerable measurements with 
the standaid eikonometer in cases of astigmatic 
anisometropias in the horizontal and vertical 
meridians Until recently there was no instru- 
mentation which would permit an easy determi- 
nation of the amount of aniseikonia in oblique 
meridians This problem has been solved by the 
construction of the Ames space eikonometer 
This instrument utilizes the characteristic spatial 
distortions produced by the aniseikonic errors m 
binocular vision Using the space eikonometer. 
Ogle and Madigan ® were able to demonstrate 
that there is, indeed, a relationship between the 
decimation error produced by the oblique astig- 
matism and the incorrect spatial localization of a 
bmocularl)’- seen vertical line In the majoiity 
of cases a relationship was found between the 
decimation errors computed on the basis of 
the existing astigmatism and the declination 
errors measured by the amount of the spatial 
distortion The incorrect appearance of objects 
m space can be corrected by offsetting the 
measured decimation error with meridional mag- 
nifying lenses at oblique axes ° 

It was of importance to investigate to wdiat 
extent patients would benefit from the correction 
of the decimation errors by equalizing the ocular 
images The present paper is a report on the 
lesults obtained m a first group of patients for 
vhom were prescribed aniseikonic coriections 
at oblique axes based on measurements with the 
space eikonometer 

Before we describe the method of measure- 
ment employed and the results obtained, one 
more point must be discussed 

It still seems to be the general opinion that 
the incoirect binocular spatial orientation due to 
the deformation of the retinal image by spectacle 
lenses, m particular cylindric lenses, while capa- 
ble of causing ocular discomfort, usually disap- 
pears V ith continued Avearing of the lenses, espe- 

14 This IS not to imply, however, that all anisei- 
konic errors arise in the correction of refractive anom- 
alies or that the magnitude of the aniseikonia expected 
on the basis of the refractive error will be measured 
(Burian, H M , and Ogle, K N A Study of the 
Aniseikonia in a Case of Increasing Unilateral Index 
kljopia, Am J Ophth 26.480, 1943) 

15 The declination error can be computed on the 
k basis of the astigmatism present if the physical dimen- 
sions of the glasses, the eye wire distance and the 
keratometer readings are known For details, see 
Ogle and Madigan o 


cially m young people This opinion, based 
on ophthalmologic experience, implies that the 
aniseikonic error which gave rise to the spatial 
distortion also disappears 

However, aniseikonic errprs produced by cor- 
1 ections for anisometropia can often be measui ed 
in patients who have worn their glasses for many 
years and who ordinarily notice no spatial dis- 
tortions Neveitheless, the spatial distortions 
corresponding to aniseikonic errors can be dem- 
onstrated under appropriate experimental condi- 
tions The presence of a declination error of 
the calculated amount m patients who have w orn 
their glasses for as long as fifty years has been 
found by Ogle and Madigan ° 

Furthermoie, the study of one of us 
(H M B on the effect of prolonged weal- 
ing of meridional size lenses on spatial orienta- 
tion certainly suggests that only a small fraction, 
if any, of the image size differences introduced 
by the lenses disappeais Whether or not the 
mcoirect spatial localization caused by the anise- 
ikonic error will be manifest depends on the 
absence or presence of strong perspective clues 
in the person’s sunoundings In the presence 
of strong perspective clues, such as are contained 
in the normal sui roundings of all city dwelleis, 
the steieoscopic stimuli w^hich would lead to an 
incoriect binoculai spatial localization soon be- 
come ineffective 

The fact that a patient is unaware of any 
spatial distortion is not evidence that aniseikonic 
eirors do not exist We shall revert to this 
point once more when discussing the results 
obtained with patients veaiing oblique anise- 
ikonic coirections 


INSTRUMENTS AND PROCEDURE 


Instruments — A meridional aniseikonic error at an 
oblique axis can be determined if, m addition to the 
usual measurements of the image size differences in 
the horizontal and vertical meridians, the vertical dec- 
lination error can be found As was pointed out, 
the Ames space eikonometer is makes these measure- 
ments possible In previous papers it has been shown 
that a good correlation exists between the aniseikonia 


JLj.uiiud.nn, 


. , „ ' - “ J.VCJU1H3H1H ues /vuges, ... ....cull. 

A , and Saemisch, T Handbuch der gesamten Augen- 
heilkunde, ed 2, Berlin, Julius Springer, 1925, vol 3 
chap 13, pp 109-112 More recently, Jackson, E Prac- 
tical Importance of Aniseikonia, Am J Ophth 26 18, 

17 Ogle, K N Association Between Aniseikonia 

and Anomalous Binocular Space Perception Arrh 
Ophth 30.54 (July) 1943 ’ 

18 Burian, H M Influence of Prolonged Wearing 
of Meridional Size Lenses on Spatial Localization 
Arch Ophth 30 645 (Nov) 1943 

19 Ames, A , Jr The Space-Eikonometer Test for 
Aniseikonia, Am J Ophth 28 248, 1945 
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measured in the horizontal and vertical meridians on 
the standard eikonometer and that measured on the 
space eikonometer and, also, that the declination error 
can be measured on the space eikonometer ® The space 
eikonometer, therefore, was used to determine the 
oblique aniseikomc prescriptions given the patients con- 
sidered in this study 

The Space Eikouomete) — The essential parts of the 
space eikonometer (fig 2) are (1) a system of selected 
test elements, (2) suitable test magnifying lens units, 
by vhich the size of the images in the two ej’-es can 
be changed optically, and (3) a head rest 

The test elements consist of (a) an oblique cross 
made up of two smooth-stretched cords at right angles 
to each other and (_b) two pairs of smooth vertical 
plumb cords, erected two m front and two behind the 
cross 

The oblique cross, stretched from the corners of a 
5 foot (152 cm ) square frame, is set up vertically at 
a distance of 3 meters from the subject’s eyes The 
plane of the cross is carefully erected at right angles 
to the subject’s objective median and visual (horizontal) 
planes In the plane of the cross, and through its 
center, a plumb line is suspended 

Two of the vertical plumb cords are suspended 
60 cm in front of, and two 60 cm behind, the cross 
The cords in front of the cross are separated about 
SO cm , and they thus subtend a visual angle of 
approximately 12 degress to the observer The cords are 
equidistant from the subject’s objective median plane, 
and the plane of each set of cords is parallel with his 
frontal plane Suitable apertures restrict the subject’s 
binocular field of view entirely to the test elements 
and also prevent him from seeing the ends of the cords 
In order to aid in their identification, the cords of the 
cross are red, the vertical cords in front are green, 
and the central cord through the cross and the two 
rear vertical cords are white The test elements are 
illuminated by four Lumiline lamps placed so as to 
produce no shadows The elements are seen against 
a umformlv black background 



of the space eikonometer 

The test magnification lens system (fig 3) consists 
01 two parts 1 Twm pairs of meridional adjustable 
size units which measure up to 400 per cent,-® one 
pair before each eje One pair is fixed at axis 90 
(to change the size of the retinal image in the hori- 
zontal meridian) and the other at axis 180 (to change 
the size of tlie retinal image m the vertical meridian) 
The magnifications of these lenses then can be adjusted 

20 Ogle, K N An Optical Unit for Obtaining 
Variable Magnification in Ophthalmic Use, J Optic 
Soc America 32 143, 1942 


to equalize the horizontal and vertical components 
of the aniseikomc error in either eye 2 A matched 
pair of 2 00 per cent meridional size lenses, one before 
each eye, are geared together so that they rotate in equal 
amounts but in opposite directions These lenses permit 
one to offset the vertical declination error caused bj 
a meridional aniseikomc error at an oblique axis bj 
introducing a decimation error in the opposite direc- 
tion without disturbing the horizontal or vertical image 
size relationships The two lenses can be rotated, and 



Fig 3 — Photograph of the test lenses on the space 
eikonometer, showing the adjustable size units for axis 
90 and axis 180 measurements, and the geared meridional 
size lenses by which the declination errors between the 
two eyes can be measured 

the degree of rotation is indicated on a scale AVhen 
the axes of the two lenses are parallel (and vertical), 
the magnification of one lens offsets the magnification 
of the other, and their combined binocular effect is 
zero If tlie two lenses are rotated through a small 
angle, their axes converge upward or downward and 
introduce, or correct, a vertical declination of the 
images of the two eyes The vertical and the hori- 
zontal component of the two lenses offset one another 
The scale is calibrated to read directly the declination 
angle (5) in degrees 

The head rest supports the head and keeps the ejes 
of the subject properly centered before the instrument 

Proceduie — If a difference exists m the size of the 
ocular images in the two eyes, or is introduced by size 
lenses, in the horizontal meridian only, one of each 
pair of the vertical cords will appear nearer the sub- 
ject than does the other Also, the oblique cross will 
appear rotated about a vertical axis The nearer cord 
and the nearer side of the cross will be on the side of 
the eye having the smaller ocular image By increas- 
ing the size of the image m this eye in the horizontal 
meridian by means of the appropriate magnifying test 

21 The relationship between the vertical decimation 
angle, S, and tlie angle of rotation of the geared lenses 

js given bv the formula 5 0 29 m sin 2 P, m which 

m IS the per cent of magnification of the meridional 
size lenses (2 00 per cent in the present instrument) 
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lens, the cords and the two sides of the cross can he 
made to appear equidistant fiom the observer 

If a difference in the size of the ocular images 
exists, or is introduced by size lenses, only in the 
vertical meridian, the cross alone will appear rotated 
about a vertical axis (the vertical cords will be unaf- 
fected), the farther side being on tlie side of the eye 
having the smaller image By magnifying the image in 
that eye in the vertical meridian by means of the 
appropriate test lens, the two sides of the cross can 
be made to appear the same distance from the subject, 

1 e, frontoparallel Thus, the presence and magnitude 
of a horizontal and a vertical image size difference 
can be detected and measured by the difference in the 
apparent rotation of the vertical plumb lines and the 
cross When both a horizontal and a vertical image 
size difference exist, the horizontal one must be cor- 
rected first 

If a meridional image size difference is present at 
an oblique axis, so that there is a resulting declination 
error in the ocular images of vertical lines, then the 
plane of the cross appears inclined (as though rotated 
about a horizontal axis through the center of the 
cross) 22 If the upper part appears inclined away 
from the observer, the axes of the correcting merid- 
ional size lenses must be rotated so as to converge 
upward toward the median plane (forehead) of the 
subject in order to correct that inclination The 
measured declination error, is said to be positive 
in this case If the upper part of the cross appears 
inclined toward the subject, the axes of the correcting 
meridional size lenses must be rotated so as to con- 
verge downward toward the median plane (chin) of 
the subject in order to correct that inclination The mea- 
sured declination error, S is said to be negative m 
this case By rotating the geared lenses by the proper 
amount and in the proper direction, the apparent incli- 
nation of the plane of the cross can be varied until it 
and the central vertical cord, through the center of the 
cross, appear in the same plane The degree of rota- 
tion of the geared lenses measures the vertical declina- 
tion error 23 The incorrect apparent orientation of any 
one of the test elements during the test may affect the 
relative orientation of the others, so that the final result 
must be determined in successive approximations by 
correcting in sequence the horizontal and the vertical 
image, size differences and then by correcting the 
declination errors 

The data are obtained in the same manner as are 
the data with the standard eikonometer, namely, by 
questioning the subject regarding the apparent positions 
of the test elements as the examiner makes different 
adjustments of the test lenses Here, too, the method 
of limits within which the test elements appear cor- 
rectly oriented is applied to obtain the final correction 
An estimate of the stereoscopic sensitivities of the pa- 
tient to the three parts of the test is given by one-half 

22 Under ordmarj^ circumstances one would expect 
the cross alone to appear vertical, vhile the vertical 
cords should appear inclined, instead of the reverse 
Experiment has shown, however, that the apparent angle 
between the v^ertical central cord and the apparent 
position of the plane of the cross is tlie same in either 
case (Ogle, K N Theory of the Space Eikonometer, 
to be published) 

23 The direction of the calculated correction for the 
declination error, o^, m a given case will be positive 
if the axes of the correcting minus cjdinders converge 

upward, and it will be negative if they con\erge down- 
v\ard 


the range within which he reports the vertical cords 
and the cross to be properly oriented 
The final aniseikonic correction follows directly from 
the measurements m a straightforward manner It can 
be obtained by referring to prepared tables 2 ^ The 
validity of the correction is usually checked on the 
space eikonometer, trial magnifying lenses being used 


RESULTS AND COMMENT 


Aniseikonic corrections at oblique axes were 
prescribed for a total of 76 patients Nearly all 
these patients had an astigmatic correction of 
at least 0 50 D cyl in one eye, the axis deviating 
from the horizontal and the vertical by at least 
15 degrees The ages of the patients ranged 
from 17 to 70 years, the average age being about 
39 years The patients have worn the anisei- 
konic corrections at least nine months , the 
majority have worn them over two years 
On receiving their correction, the patients were 
asked to report their reactions to the lenses after 
having worn them for one month and then, again, 
later After the study had been m progress for 
one and a half years, a questionnaire was sent 
out A large proportion of the patients have 
been reexamined since they received their glasses 
In attempting to evaluate the results obtained 
thus far, one must keep in mind that the 
patient material in this study was highly selected 
The asthenopic symptoms of the patients were, 
on the whole, much more severe than those of 
the average patient Many of the patients had 
tried, with more or less success, numerous re- 
fractive, piismatic and even standard aniseikonic 
corrections The oblique aniseikonic correction 
was tried with several patients only as a last 
resort With some of the patients other ocular 


_ . ^ uascu uii me loiiowing theory 

Any given aniseikonic correction consists of an over-all 
magmfication, o%, combined with a meridional mag- 
nification f%, at axis 0 The formula, then, for the com- 
ponent of that correction in the horizontal meridian 
(axis 90) IS h _ o -f f sins tp, and the formula for 
the component in the vertical meridian (axis 180) ic 
v=o + f cos 2 0 The correction for the declination 
error between the two eyes wull be given by the for- 
mula 5 = 0 29 f sin 2 <P 

If, as a result of measurement h, v and d are known 

the formula 

^n <P 3 5o/^-h) The meridional per cent of 
^agnification, f%, will be given by the formula 
f = [(v-h )2 + (3 5 5)2] x/,, or f = 3 5 5/L 2 I J (V h) / 

over-all magnificaUon, 

0 %, wull be given by the formula 0 = 14 (v -{- h-f) 
Under certain conditions the correction can be trans- 
formed so that the axes of the meridional corrections 
ui!l coincide with the axes of astigmatism of the two 
eyes In general, this consists of an over-all correction 
together witli a meridional correction for each eye 
Meridional Alagnifymg Lens Systems 
m the Measurement and Correction of Aniseikonia T 
Optic Soc America 34 302, 1944) ’ 
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factors, such as conveigence insufficiency, com- 
plicated the problem Other patients were defi- 
nitely neuiotic Circumstances compelled us to 
conduct our study on such a group of patients 
Favorable results are, therefore, all the more 
significant 

We have refrained fiom a detailed statistical 
study and have divided the patients roughly into 
three groups (1) patients who had definitel}' 
been relieved of their symptoms, (2) patients 
who were partially relieved of their symptoms, 
and (3) patients for whom the prescription 
resulted in failure The data on 13 of the 76 
patients had to be discarded because of insuf- 
ficient information about the result (4 patients) 
or because definite oi probable extraneous fac- 
tois interfered with the e^aluatlon (5 and 4 
patients respectively) 

Of the remaining 63 patients, 36 have reported 
marked relief from their symptoms, 16, partial 
lelief, and 11, no relief whatever The accom- 
panying table lists the most pertinent data for 
eacli of the 63 patients 

We shall now discuss in some detail the results 
obtained and report the histoi}'’ in representative 
cases 

REPORT OF CASES 

Case 1 — I E B , a woman aged 28, a school 
teacher, came for examination because of severe “eye- 
ache,” photophobia and frontal and occipital headaches 
on use of her eyes, especially at moving pictures, in 
driving and m close work These symptoms had ex- 
isted since early in life but had become increasingly 
severe in the past eight years She had worn glasses 
constantly since the age of 12 years Frequent medical 
examinations had revealed nothing abnormal She had 
been under expert ophthalmic care and was operated 
on m 1934 and 1935 for exophoria and right hyper- 
phoria, which were discovered by an occlusion test 

Refraction and Visual Acuity — ^Visual acuity of 20/15 
was obtained ^vlth a correction of -}- 2 75 D sph T — 3 25 
D cyl, axis 20 for the right eye and of -J-3 25 D 
sph ^ — 4 00 D cyl , axis 140 for the left ej^e At 20 
feet (6 meters) there were 1 prism diopter of esophoria 
and Yz prism diopter of left hyperphoria, at 16 inches 
(40 6 cm ) , 4 prism diopters of exophoria and Yz prism 
diopter of left hyperphoria Examination for stereopsis 
re\ ealed 100 per cent depth perception with the Keystone 
DB 6 chart 


25 Unless it is specifically mentioned, the ejes of 
these patients had clear media and no pathologic con- 
dition of the fundi Here, 5 m designates the measured 
declination error, and 5 c, the decimation error computed 
on the basis of the existing astigmatism, the values are 
recorded in degrees An estimate of the stereoscopic 
sensitivitj of the patients is given by one-half the range 
within which the patient reported that the vertical 
cords and the cross of the space eikonometer w^ere 
properlj oriented Sensitivities of ± 025 per cent 
for axis 90 and axis 180 and of 0 10 to 0 20 degree 
for the declination error are considered normal 
Aniseikomc measurements and corrections are indicated 
b> the magnification necessary to equalize the ocular 
images 


Measui cincnts on Space Eikonometei — The measure- 
ments for aniseikonia were as follows 

At axis 90, (right) 100% ±025% 

At axis 180 (right) 0 25% ± 0 25% 

Measured decimation error, 5 „ + 1 00° ± 0 20° 

Computed decimation error, 5 ^ -f- 2 80° 

The following correction was prescribed 

Right eye -{- 2 50 D sph T — 3 SO D cyl , axis 20 C 

3 00% meridional magnification, axis 50 

Left eye -[- 3 25 D sph T — 4 00 D cyl , axis 140 T 
1 00% meridional magnification, axis 140 

These glasses were worn as fit-overs for six months, 
they proved completely satisfactory Reexamination 
before the correction was prescribed in permanent form 
yielded essentially the same measurements The pa- 
tient has now worn the permanent glasses for fifteen 
months and reports great relief from her sjmptoms 
except for occasional headaches, which are less seiere 
than m the past 

This case is a typical one in which the high 
oblique astigmatic correction required by the 
patient produced a declination error which was 
of significant amount and in the direction ex- 
pected from the astigmatic error The patient 
showed a high stereoscopic sensitivity, and the 
correction of the aniseikonia afforded her relief 
from severe symptoms, of long standing 

This case does not seem to offer particular 
difficulties in interpretation There are, how- 
ever, cases in which the measured and the 
computed declination errors do not agree Never- 
theless, in some instances the patients are bene- 
fited, if the measured declination error is used 
as the basis for the the aniseikomc prescription 

Case 2 — Mrs R H "B, a housewife aged 41, 
engaged in sculpturing and literary work, came for 
examination because of severe eyestrain, particularly in 
the right eye, caused by the use of the eyes for distant, 
as well as near, vision If close work was continued, 
frontal headache developed In bright light and sun- 
shine, as well as in close work, the right eye tended 
to close At the age of 8 years the patient had been 
struck m the right eye by an air rifle bullet She 
had worn glasses since attending high school and had 
always had expert ophthalmic care The last prescrip- 
tion was given her two years prior to examination at 
the Dartmouth Eye Institute y 

The right eye showed an indodialysis between 7-and 
8 o’clock, and the pupil of that eye was accordingly 
distorted Otherwise, both ejes were normal in all 
parts 

Refraction and Visual Acuity —V isusl acuitj of 2^/15 
was obtained with a correction of -|- 1 75 D sph ^ 

1 50 D cyl , axis 40 for the right eye and of -{- 1 50 D 
sph " — 1 25 D cyl , axis 170 for the left eye This 
refractive correction was identical with the one the 
patient was wearing except for an increase of -j- 0 oO 
D sphere for each eye Readings at 20 feet (6 meters) 
showed 1 prism diopter of exophoria and prism diop- 
ter of right hyperphoria, and at 16 inches (40 6 cm), 

4 prism diopters of exophoria and Y prism diopter of ^ 
right hyperphona Examination for stereopsis revealed 
100 i>er cent depth perception with the graduated Key- 
stone DB6 chart 



BURIAN-OGLE— MERIDIONAL ANISEIKONIA AT OBLIQUE AXES 


Measnreineiits on Space Etkonovieter — ’The measure- 
ments for aniseikonia were as follows 
At axis 90 (loft) 0 2S% it 0 25% 

At axis 180 (left) 0 75% ±0 25% ^ 

Measured declination error (S ,„) 0 55^ ± 0 20 

Computed declination error (5 c) +0 55° 

The equivalent amseikonic correction was prescribed 


as follows 

Right eye -f 1 75 D sph C — 1 50 D cyl , axis 40 
3 0 50% meridional magnification, axis 125 ^ 

Left eye -f 1 50 D sph C— 1 25 D cyl , axis 170 _ 
2 00% meridional magnification, axis 40 

The patient wore these glasses with fit-over size 
lenses for four months, with good results, and was 
then given permanent glasses after reexamination, which 
substantiated the findings of the first examination 
When she reported again, two years and four months 
later, she stated that she no longer had eyestrain or 
headaches and that her right eye closed only occasion- 
ally in bright light She volunteered the information 
that objects stood out in relief much better, trees, foi 
instance, were no longer flat on the hill Her onlj' 
complaint was that of blurring in near vision for the 
past year The measurements revealed no need for a 
change in the correction for distance, an addition of 
-f 0 75 D sph for each eye was given for reading 


The salient feature of this case is the fact 
that a declination error was measured in the 
direction opposite that which would be theoreti- 
cally expected According to the patient’s as- 
tigmatic correction (axes of minus cylmdeis 
converging upward), she should have had a 
declination error which would be corrected by 
meridional size lenses with axes converging up- 
ward (positive declination error) Actually, 
a negative declination erior was measured 
NeA’'ertheIess, excellent subjective results were 
obtained by coriecting the measured declination 
ei ror 

It IS difficult to explain the discrepancy be- 
tween the measured and the calculated declina- 
tion eiror in this case Ogle and Madigan** 
have suggested that a declination error mea- 
suied in the direction opposite that expected 
from the astigmatism may be due eithei to the 
presence of a cycloti opia oi to a basic meridional 
amseikonic error, not optical in nature, which 
IS in a direction opposite that introduced b}'^ 
the astigmatic coriection 
While at present one can only suggest a pos- 
sible explanation of the measurements obtained 
in this case, there are other cases ivhich indicate 
the diiection which future research must take 
in ordei to solve this problem These are the 
cases (1) in ivlnch there is a measurable and 
clinically significant declination error, in ^pite 
of the fact that the patient has a spherical refrac- 
tive correction or is emmetropic, and (2) in 
uhich there is a large amount of oblique astig- 
matic eiroi, -set no declination erioi can be 
measured 


Case 3— E J I, a Catholic priest aged 40, com- 
plained of frontal headaches and “confusion” after 
reading for fifteen minutes and after driving a car foi 
about one hour, and of inability to concentrate on his 
reading matter The trouble began sixteen years ago, 
after a “nervous breakdown” He was given glasses 
five years prior to the first examination at the Dart- 
mouth Eye Institute (correction of — 0 75 D sph foi 
each eye) 

Refi action and Visual Acuity —Visual acuity of 20/15 
in each eye was obtained with the following collection 

Right eye — 1 00 D sph 

Left eye — 1 3o D sph _ — 0 25 D cyl , axis 20 
At 20 feet (6 meters) there was 2 to 3 prism diopters 
of exophoria, and at 16 inches (40 6 cm ) 5 to 6 prism 
diopters of exophoria 

Examination with the standard eikonometer showed 
that a correction of 1 50% meridional magnification, 
axis 90 should be combined with the refractive correc- 
tion for the right eye The patient wore this correction 
for one year and reported that vision was improved 
with these glasses, but that there were apparent tipping 
of the floor and distortion of objects Reexamination 
showed that the refractive error was unchanged 

Measurements on Space Eikonometei — ^The measure- 
ments for aniseikonia were as follows 
At axis 90 (right) 1 25% ± 0 25% 

At axis 180 0 00% ± 0 50% 

Measured declination error (5 m) -j- 0 20° ± 0 10° 
Computed declination error (5 c) 0 

The equivalent amseikonic correction pt escribed was 
as follows 

Right eye — 1 00 D sph T 1 50% meridional mag- 
nification, axis 105 

Left eye — 1 0 D sph T — 0 25 D cyl , axis 25 
After wearing this correction for four months, the 
patient reported decided improvement, he was able to 
do several hours of concentrated reading, without the 
“confusion” formerly experienced, there were still 
headaches, but they were much fewer and less severe 
After one year the improvement was still present 

In this case a declination error was measured 
m spite of isometropic refraction (except for 
insignificant astigmatism m the left eye) The 
results of examination with the standard eiko- 
noineter approximated the measurements with 
the space eikonometer But the result obtained 
was much bettei when the axis of the meridional 
magnification was rotated by 15 degrees, so that 
a correction of the measured declination error 
was effected 

Even more striking is a case in which a dec- 
lination error was measured in the presence of 
einmetropia 


— — . ^ ^ d jjiii agea lo years, w; 

liigh school student when she was first seen, in ] 
For the past three years she had had severe oc 
fatigue and frontal headaches when doing close w 
watching moving pictures or riding in a car Gk 
prescribed eighteen months prior to examination " 
(light eye 4-012 D sph C-012 D cyl, axis 

Wtcyc +025 D sph C-025 D cyl , ax.s S) had 
gnen relief ^ 
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Refi action and Visual Acuity — The right eye was 
emmetropic, with visual acuity of 20/15, the left eje 
had visual acuity of 20/15 with correction of — 025 
D sph 

, At 20 feet (6 meters) there was orthophoria, at 16 
inches (40 6 cm ), 1 prism diopter of exophona 
Measurement with the standard eikonometer revealed 
the need for 1 00 per cent over-all magnification of the 
right ocular image The following correction was 
given 

Right ej'e piano lens C 1 00% over-all magnification 
Left eje piano lens 

The patient returned three years lUter, stating that 
the glasses had been of help for about two years but 
that now, again, she had had frequent frontal head- 
aches The results of refraction were as follow'S 
Right eye — 0 25 D cyl , axis 150, vision 20/15 
Left eve — 0 25 D cyl, axis 40, vision 20/15 

Examination on Space Eikononietei (performed with- 
out refractive correction) — The measurements for anis- 
eikonia were as follows 
At axis 90 (right) 0 75% ± 0 50% 

At axis 180 (right) 0 50% ±: 0 50% 

Measured declination error (S m) -|- 0 38° ± 020° 
Computed declination error (5^) 0 

The following equivalent aniseikonic correction w'as 
prescribed 

Right eye piano lens C 1 50% meridional magnifi- 
cation, axis 135 
Left eye piano lens 

The patient wore this correction with great comfort 
Two years and three months later she came for reex- 
amination, at her father’s wish, because she had lately 
experienced eyestrain at the end of the day, she is 
now engaged in exacting war work 
Measurement on Space Eikonometer — With the pa- 
tient’s correction, the measurements for aniseikonia 
were as follows 

At axis 90 (right) 1 00% ± 0 50% 

At axis 180 0 00 ± 0 50% 

Measured declination error (5 m) — 0 20° 020° 

Without glasses the measurements for aniseikonia 
were as follows 

At axis 90 (right) 1 00% ± 0 50% 

At axis 180 (right) 0 75% ± 0 62% 

Measured declination error (Sm) 038° ± 0 20° 

These measurements indicated that the declination 
error W'as somewhat undercorrected, and the following 
equivalent aniseikonic correction was suggested right 
ej^e, piano lens C) 1 75% meridional magnification, axis 
130 , left eye, piano lens The patient did not feel that her 
symptoms warranted a change of glasses at this time 

If there are cases of isometropia or emme- 
tropia wuth measurable declination errors in 
tvhich sjmptoms are relieved when the declina- 
tion error is corrected, it is logical to assume 
that there must be cases of astigmatic corrections 
at oblique axes in wdiich no declination error is 
shown Such cases do indeed exist, and the 
following case is an example 

CxSE 5 — G S J, a w'oman aged 24, engaged in 
housework, came to the Dartmouth E>e Institute in 
1937 She ga\e a liistorj of “sick headaches” in her 
famiK, and she herself complained of severe frontal 
and temporal headaches, beginning on the left side and 


spreading to the right The headaches might come at 
any time and last for days, and they were often com- 
pletely disabling Lately they had been accompanied 
with nausea and vomiting The vomiting did not re- 
lieve the headaches They were not necessarily con- 
nected with the use of the eyes, but her eyes had 
always been bad She was subject to eyestrain, and 
vision was not good She had worn glasses constantly 
since the age of 5 years Because of her headaches 
and ocular discomfort, she had to give up school when 
she was a freshman in high school She had ahvavs 
been under expert medical and ophthalmic care The 
removal of wisdom teeth, treatment of sinuses and 
treatment for migraine headaches were of no avail 
The last refractive correction was given nine months 
prior to the first examination at the Dartmouth Eye 
Institute 


Refraction and Visual Acuity — The results of refrac- 
tion were as follows 


Right eye -|- 3 00 D sph 3 — 4 00 D cyl , axis 25, 
vusion 20/30 

Left eye -}-2 50 D sph 0 — 400 D cyl, axis 155, 
vision 20/30 

Findings at 20 feet (6 meters) vmried from orthophoria 
to Yz prism diopter of esophoria , at 16 inches there was 
1 to 2 prism diopters of exophoria Examination for 
stereopsis revealed 100 per cent depth perception with 
the graduated Keystone DBS chart 
Examination on the standard eikonometer indicated 
the need for over-all magnification by 1 50 per cent 
of the ocular image of the left eye This was incor- 
porated with the refractive correction The glasses did 
not help, neither did various refractive corrections or 
monocular occlusion The patient was followed for 
five years, during this time numerous medical exami- 
nations, including encephalographic studies, were made, 
but she obtained no relief 
In January 1942 she was first examined with the 
space eikonometer She proved on the whole to be 
a good observer, though the data showed some varia- 
bility Average data obtained in examinations with 
the space eikonometer over a period of days were as 
follows 


At axis 90 (left) 0 75% ± 0 50% 

At axis 180 (left) 1 25% ±0 62% 

Measured declination error (S „) -f- 0 20 _ 0 M 

Gnmniited declination error (5 c) 1 45 


Various aniseikonic corrections, on the basis of mea- 
arement and of calculation, were tried, but none af- 
,rded any relief Six months later the refractive 
orrection was changed somewhat (right eye, + 3 00 
) sph '"' — 4 50 D cyl, axis 22, left eye, +2 00 D 
ph C — 4 50 D cyl, axis 157) and the measurements 
1 the space eikonometer showed improvement in sen- 
itmty They were as follows 
At axis 90 (right) 0 75% ± 0 25% 

At axis 180 (left) 0 50% ± 0 25% 

Measured declination error (5 m) 0 00 ± 0 20 
Computed declination error (5 c) 1 45 
The patient wore the refractive correction only, and 
X months later the aniseikonic data were 
Axis 90 (right) 125% ±0 25% 

Axis 180 (left) 175% ±0 25% 

Measured declination error (5 m) 0 00 ±010° 

The aniseikonic error at axes 90 and 180 was pre- . 
rribed for, but the correction did not afford the pa- 
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This case cannot pioperly be called one of 
oblique meridional aniseikonia It is cited be- 
cause no declination error could be measuied 
in spite of a large oblique astigmatic correction 
Nor ^\ould It be coriect to classify this case 
as one of failure to correct the oblique meridional 
aniseikonia The seat of the patient’s difficulty 
must be sought elsewhere 

There are, however, cases m which the pre- 
scription resulted in complete failure, although 
at least partial impiovement might have been 
expected in view of the large oblique astigmatic 
error and the close agreement between the mea- 
sured and the computed data An illustration 
IS the following case 

Case 6 — A Q, a dentist aged 41, complained 
of considerable eyestrain (soreness, pulling and smart- 
ing of the eyes) after close work, reading, driving and 
watching motion pictures There were also photo- 
phobia and some headache The headaches had de- 
creased after a radical antrotomy was performed four 
years before The patient had worn glasses constantly 
since the age of 17 years The eyestrain had been 
increasing for the past twelve years He had always 
been under competent ophthalmic care, he had had 
refractive corrections, with and without vertical prisms, 
for left hyperphoria, monocular occlusion, additional 
correction for near w'ork, and examination for anisei- 
konia before coming to the Dartmouth Eye Institute 
The aniseikonic glasses with corrections at axes 90 
and 180 proved of no help, they were, in fact, less 
comfortable than the simple refractive correction 

Rejf action and Visual Acuity — ^The results of refrac- 
tion were as follows 

Right eye -f- 1 00 D sph C — 2 75 D cyl , axis 163, 
vision 20/15 

Left eye -}-i 1 00 D sph T — 2 25 D cyl , axis 40, 
Msion 20/15 

At 20 feet (6 meters) there were 1 prism diopter of 
esophoria and 3 prism diopters of left hyperphoria, and 
at 16 inches (40 6 cm ), 4 to 6 prism diopters of exophoria 
and 2)^ prism diopters of left hyperphoria Examina- 
tion for stereopsis revealed 100 per cent depth perception 
with the graduated Kej stone DB6 chart 

^Measurement with the standard eikonometer indi- 
cated the need for 2 00 per cent meridional magnifi- 
cation, axis 180 for the right e 3 'e The following 
prescription was ordered 

^ Rjght eye 1 00^ D sph T — 2 75 D cyl, axis 
163 ^ 1 A base up ^ 2 00% meridional magnification, 
axis 180 

Left eye -f 100 D sph C — 225 D cyl , axis 40C 
2 A base down 


An additional correction of -f 1 00 D sph for near 
work was given for both ej'es This correction did not 
afford relief, and eight months later measurements 
were made on the space eikonometer The findings 
were as follows 


At axis 90 (right) 0 50% ±0 50% 

At axis 180 (right) 2 50% ± 0 50% 

Pleasured declination error (5 m) — 1 30° ± 0 20° 
Computed declination error (Sc) — 1 70° 

An equivalent amseikonic correction was suggeste 
with the addition to the patient’s refractive correctu 
of 2 50 % meridional magnification, axis 1 35 for tl 


right eye Examination seven and, again, sixteen 
months later revealed that -the measured decimation 
error was somewhat smaller, but still highly significant 
The final equivalent amseikonic correction arrived at 
was as follows 

Right eye -t- 1 00 D sph 3 — 275 D cyl, axis 163 
32 25% meridional magnification, axis 143 ^ 

Left eye -f 1 00 D sph 3 — 2 25 D cyl , axis 40 _ 
0 50% meridional magnification, axis 53 
An additional correction of -|- 1 00 D sph for near 
vision w'as given for each eye This correction was no 
more satisfactory than were the previous ones, and the 
patient has since reported that he gets along best with 
an old refractive correction having neither prismatic 
nor amseikonic elements 

It has been pointed out before that as a rule 
patients with meridional amseikonic errors at 
oblique axes are not aware of difficulties m 
spatial orientation Occasionally, however, such 
difficulties are repoited The following case is 
one m point 

Case 7 — ^R A B , a man aged 24, assistant to a 
civil engineer, reported that he had worn glasses since 
childhood but that he had never seen well even with 
them He complained of daily frontal and temporal 
headaches , burning, smarting and watering of the eyes , 
occasional vertical diplopia, and inability to read for 
more than half an hour These difficulties prevented 
the intelligent young man from going to college He 
also reported difficulties in judging distances, he was 
never good at sports which involved watching a ball 
and had never driven a car with confidence 

The patient was wearing a correction of — 1 00 D 
sph ^ — 2 50 D cyl , axis 160 for the right eye and 
of — 1 00 D sph 3 — 3 50 D cyl , axis 30 for the 
left eye 

Refraction and Visual Acuity —The results of refrac- 
tion were as follows 

Right eye — 125 D sph 3 — 3 50 D cyl, axis 
170, vision 20/25 + 

Left eye — 100 D sph 3 — 400 D cyl, axis 17 
vision 20/30-1- ’ 

In view of the significant change, this refractive cor- 
rection was prescribed It helped the patient only 
so far as it gave him better visual acuity, but his 
symptoms persisted One year later he returned for 
another examination The results of refraction were 
unchanged For distance (20 feet) with his correction 
there were 1 prism diopter of esophoria and 1 prism 
diopter of left hyperphoria The left hyperphoria in- 
creased to 3 prism diopters in the right half of the 
field of fixation, an observation which aroused the 
suspicion that it was based on weakness of the left 
superior oblique muscle This suspicion was strength- 
ened by the patient’s habit of tilting his head to the 
right shoulder and the presence, with the Volkmann 
disk, of a disclination of 5 5 degrees in the left eye 
(as opposed to a conclination of 1 6 degrees in the 
right eye) In stereoscopic examinations the patient 
could obtain, with difficulty, a score of 90 per cent on 
the graduated Keystone DB6 chart The hyperphoria 
was thought to be a disturbing factor, and the patient 
■was guen, in addition to his refractive correction, pris- 
matic fit-over lenses 54 prism diopter base up for the 
right eye and 1)4 prism diopters base down for the 
left eje He was asked to wear these glasses for tivo 
months On his return he reported that he had great 
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difficulty with these glasses and that they had had no 
beneficial effect on his symptoms In addition to the 
trouble in judging distances, he now noticed spatial 
distortions The floor appeared to rise toward him, 
and in motion picture theaters the projection screen 
appeared tipped toward him 

Space Eikonovieter Readmgs — Measurements for 
aniseikonia were as follows 
At axis 90 (left) 0 50 ± 0 25% 

At axis 180 0 00 ± 0 25% 

The measured declination error, S varied within 
wide limits, from — 1 38 to — 1 10 degrees, and the 
patient had a low stereoscopic sensitivity After sev- 
eral days of testing, the declination error became more 
certain and was estimated to be about — 1 00 degree 
The computed declination error, S c, was — 1 50 de- 
grees Accordingly, the following equivalent anisei- 
konic correction was prescribed 
Right eye 1 50% meridional magnification, axis 135 
Left eye 1 50% meridional magnification, axis 45 
This correction was given the patient as fit-over size 
lenses to be worn witli his refractive correction, incor- 
porating prisms 

After the patient had worn these glasses two months, 
he returned for examination Measurements on the 
space eikonometer with his aniseikonic fit-over lenses 
were as follows 

At axis 90 (left) 0 25% ± 0 25% 

At axis 180 0 00 ± 0 50% 

Measured declination error, 0 00 ± 0 40° 

Without the fit-over lenses the measured declination 
error, 5 m, was — 1 07° ± 0 38° He reported that his 
symptoms were much improved, and he had done much 
more close work than in the past Although he still 
had occasional headaches, they were less frequent and 
less severe than before The distortions previously 
noticed had disappeared, and the patient found for the 
first time that he was able to follow the flight of a 
ball in a ball game No change in the correction was 
made The patient reported once more, three months 
later, when he stated that the improvement had con- 
tinued The measurements on the space eikonometer 
were essentially the same as before except for a slight 
increase in the measured declination error The final 
prescription arrived at incorporated, aside from the 
refractive correction and the prisms, 2 00% meridional 
magnification, axis 135, for the right eye and 2 00% 
meridional magnification, axis 45, for the left eye 

It must be pointed out that the various factoi s 
involved in this case were corrected in steps 
and that the patient obtained relief only aftei 
the declination error had been corrected b}’- 
oblique meridional size lenses The vertical 
heterophoria was undoubtedly of importance in 
his visual problem But that it was not the 
chief cause of the trouble is borne out by the 
patient’’s failure to obtain relief from the prisms 
alone In fact, it may be assumed that the im- 
provement in his binocular cooperation brought 
about b}’’ the pnsms made the aniseikonic error 
all the more difficult to cope with This is indi- 
cated b} the increase in spatial distortions no- 
ticed b\ the patient while wearing the prisms 


The existing cyclophoria may account for the 
fact that the declination error was not mea- 
sured to the full, theoretically expected, amount 
In geneial, the difficulties encountered in the 
correction of astigmatic errors at oblique axes 
can be largely minimized by including an anisei- 
konic correction m the oblique axis In some 
cases, as in the one which will be reported next, 
the patient is totally unable to wear the oblique 
refractive astigmatic correction for any length of 
time 


Case 8 — Mrs E W P, a housewife aged 22, had 
ulcers of the cornea at the age of about 6 years and 
bad had a great deal of trouble with her eyes After 
only a few minutes of reading or sewing severe eye- 
strain, frontal headaches and nausea occurred The 
patient was unable to watch more than half a moving 
picture without severe discomfort She had had numer- , 
ous refractive corrections, several in the two years 
prior to examination on the space eikonometer, she had 
also had an aniseikonic correction based on standard 
eikonometer measurements — all to no avail 

Refraction and Visual Acuity — The results of refrac- 
tion were as follows 

Right eye -[- 1 25 D sph C — 0 50 D cyl , axis 170, 
vision 20/20 -|- 

Left eye -f-3 25 D sph C — 5 00 D cyl, axis 25, 

\ ision 20/30 -f 

At 20 feet (6 meters) there were 1 to 2 prism diopters 
of exophoria and to 1 prism diopter of right hyper- 
phoria, and at 16 inches (406 cm ), 6 to 7 prism diopters 
of exophoria and to 1 prism diopter of right hyper- 
phoria Examination for stereopsis showed fusion but no 
depth perception Except for a fine superficial nubecula 
of the right cornea and some fine, old superficial maculas 
of the left cornea, both eyes were normal 


The patient could not tolerate the refractive correc- 
tion for even a few minutes Nausea and a pulling 
sensation in the eyes set in as soon as she put the 
glasses on With one eye closed she had no such 
symptoms Measurements on the space eikonometer 
were finally arrived at as follows 


Axis 90 (right) 225% ±0 75% 

Axis 180 (left) 0 50% to 1 00% zfc 0 50% 

Measured declination error, 5 „ — 1 00^ ± U au 
Computed declination error. Sc — 1 59° 

The patient was given overnight the following equiva- 
ent aniseikonic correction 

Right eye 3 00% meridional magnification, axis 155 / 
Left eye 2 00% meridional magnification, axis 25 
The correction was given in fit-over lenses for her 
refractive correction The patient was able to wear 
Ins combination with reasonable comfort, and even t 
•ead for some time In the course of the next two days 
-epeated readmgs were made on the space eikonometer 
,vith the result that the following correction was found 
vhich corrected the false appearances of the space 
iikonometer elements and allowed her to wear ffic 
dasses with so much comfort that she could read for 




Right eye 1 25 D sph T-J50 D cyl axis 
170 C 2 75% over-all magnification ^ 0 75% meridional 
magnification, axis 170 ^ 

Left eye +32S D sph C — 500 D cyl, axis 25C; 
4 00% meridional magnification, axis 45 The patient 
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has had these glasses for five months but was unable 
to come for reexamination, owing to an intercurrent 

illness 

Although a final judgment cannot be arrived 
at, since the patient has not been able to return 
for examination, this case shows that it is pos- 
sible to enable a patient with an extieme astig- 
matic anisometropic refractive error to Avear his 
glasses by correcting the decimation error whicli 
IS introduced by the spectacles For theoretic 
reasons this is particularly interesting in cases 
in which the astigmatic error at the oblique axis 
IS equal and symmetric m the two eyes 

Case 9 — ^Mrs V C H, the wife of a farmer, was 
49 when she was first seen at the Dartmouth Eye 
Institute She complained of eyestrain, to which she 
had been subject since she was a child, burning of 
the eyes, and frontal headaches She had worn glasses 
since the age of 20 In the past years the eyes had 
burned less and she had fewer headaches, but she was 
still unable to read for more than five minutes without 
discomfort 

During 1937, 1938 and 1939 she was given a number 
of refractive and amseikonic corrections, without incor- 
poration of corrections at oblique axes, none of which 
proved helpful The last correction was as follows 
Right eye -J- 5 00 D sph 3 — 1 75 D cyl , axis 60 
Left eye -f475 D sphC — 175 D cyl, axis 
115 C 1 25% over-all magnification Additional cor- 
rection for near work of -f 2 00 D sph was given for 
each eye 

The patient returned one and a half years later At 
that time the refraction and visual acuity were as 
follows 

Right eye -}- 5 50 D sph C 1 75 D cyl , axis 60, 
vision 20/20-2 

Left eye -J- 5 00 D sph C — 1 75 D cyl , axis 120, 
Msion 20/20-3 

At 20 feet (6 meters) there was 5 to 6 prism diopters 
of esophoria, and at 16 inches (40 6 cm ), with an addi- 
tion of -h 2 00 D sph for each eye for reading, there was 
2 to 3 prism diopters of exophona Examination for 
stereopsis revealed 100 per cent depth perception with 
the graduated Ke\ stone DB6 chart 

M casui emeiits on Space Eikonometet — The measure- 
ments for aniseikonia were as follows 
At axis 90 (right) 0 50% ± 0 25% 

At axis 180 (right) 0 50% ±025% 

^ Measured declination error, S „ -p 0 85° ± 0 20° 
Computed declination error, 5 c -j- 1 70° 

The patient was given the following equivalent ani- 
scikonic correction in temporary form 

Right eye -f- 5 50 D sph C) — 1 75 D cyl , axis 60 3 
1 00% meridional magnification, axis 50 
_Left eje -f- 5 00 D sph C — 175 D cyl, axis 120 
^ 2 50% meridional magnification, axis 140 

For close work a -{- 2 00 sphere was added for each 
cie The patient wore these glasses with great com- 
fort foi three months, after which time reexamination 
vielded essentially the same result as did the first 
examination, but the axes of the meridional size lenses 
y were shifted to axis 60 in the right eje and to axis 
LO in tile left eye The impio\ement continued, and 
tlie patient was gi\ eii permanent glasses Three months 
alter recening the permanent correction the patient was 


reexamined on the space eikonometer, and the declina- 
tion error, 5 was found to be 0 00 ± 0 16 degree 
She has worn the permanent glasses with great com- 
fort for over a year 


We think that this case is of particular interest 
not only because it shows close agreement be- 
tween the measured and the computed declination 
error and because good results were obtained 
with the oblique amseikonic correction, but par- 
ticularly because the refractive correction for this 
patient was entirely symmetric except for an 
insignificant amount of anisometropia m the 
spherical part 

As has been pointed out in the introduction 
of this paper, it is generally recognized that 
oblique astigmatic coriections often are not tol- 
erated well by the patient Various leasons 
have been given for the discomfort Recently 
Sugar reported that many patients whose le- 
fraction is accurately determined in monoculai 
vision are uncomfortable in binocular vision In 
all 4 cases which Sugar reported a large oblique 
anisometropic astigmatism was piesent He ad- 
vocated the use of the “spherical equivalent,” a 
technic which apparently makes for visual com- 
fort at the expense of visual acuity In comment- 
ing on Sugai’s paper, O’Neill and Lebensohn 
pointed out that the anisometropic astigmatic 
corrections introduce a differential piismatic ef- 
fect at the leading level, and they claimed that 
this IS responsible for the patient’s discomfoit 
Sugai,-® in replying to these comments, stated 
that the prismatic differential effect of the glasses 
could not have played a part since the atrial 
lenses were properly centeied before the eyes 
and the test chart w^as 6 meters away This state- 
ment, of course, is irrelevant to the problem 
The differential prismatic effect is undoubtedly 
a factor at the reading level, but we believe that 
the most important factor in the patient’s com- 
fort IS the correction of the amseikonic erior 
produced by cylindnc spectacle lenses All the 
patients whom we have seen have had difficul- 
ties in distant vision, as well as in close woik 
Our contention is strengthened particularly by 
instances such as case 9, m which the spectacles 
contain symmetric lenses which do not introduce 
a differential prismatic effect at the leading level 


ixciraction with Uros' 
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26 O’Neill, H Binocular Refraction with Cros 
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27 lebensohn, J E Binocular Refraction witl 
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28 Sugar, H S Binocular Refraction with Cros^ 
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SUMMARY AND CONCLUSIONS 

The discomfort experienced by patients who 
require an astigmatic correction at oblique axes 
appeals to be a problem which is as old as mod- 
ern refraction itself Various explanations have 
been offered, both for the patient’s asthenopic 
s)Tnptoms and for the spatial distortions caused 
b)'’ such corrections, but no means of relieving 
them effectively has been suggested in the past 

In this paper we have pointed out that the 
problem here is essentially the problem of anise- 
ikonia, in particular one that involves a meri- 
dional aniseikonia at an oblique axis 

An aniseikonic correction at an oblique axis 
can be determined if, m addition to the usual 
measurements for the image size differences in 
the veitical and the horizontal meridian, a mea- 
surement of the decimation error introduced by 
the aniseikonic error at the oblique axis is also 
obtained 

The term declination error designates a small 
angular deviation between the images in the two 
eyes of a vertical line in space Such a devia- 
tion may be the result of the correction of astig- 
matism at an oblique axis, for this collection 
vould introduce a meridional magnification or 
elongation of the dioptric image on the retina 
at an oblique axis Associated with that mag- 
nification IS a small rotary deviation of the 
images of veitical objects This deviation, when 
existing between the images of the tivo eyes, 
would cause a particular stereoscopic spatial 
distortion Under test conditions m which em- 
piric factors to spatial localization are excluded, 
the declination errors can be measured by the 
spatial distortion associated with them The dec- 
lination error which might be expected to exist 
in the individual case on the basis of the astig- 
matic correction can be theoretically computed 
The space eikonometer is an instrument for 
measuring the declination error, as well as the 
image size differences in the horizontal and 
vertical meiidians b}’- means of the incorrect 
binocular spatial localization associated with the 
aniseikonia From these measurements the 
aniseikonic correction involving a meridional 
correction at an oblique axis can be determined 
A study of the benefit which patients might 
derive from aniseikonic correctaons at oblique 
axes vas made This paper presents the report 
on a first group of patients to whom such pre- 
scriptions vere given While many problems 
of a theoretic and practical nature remain to be 
sohed, ve feel justified in presenting the results 
obtained at this time 


Seventy-six patients were given prescriptions 
for aniseikonia at oblique axes on the basis of 
measurements on the space eikonometer The 
data on 13 patients had to be discarded for lack of 
information or because of unusual complicating 
factors, of the remaining 63 patients, 36 were 
relieved of their symptoms by the correction to 
a notable degree, 16 were partially relieved, and 
11 derived no benefit at all This high per- 
centage of positive results we consider significant, 
especially in view of the fact that the patient 
material was highly selected The majority of 
these patients had asthenopic symptoms more 
severe than has the average patient Others had 
ocular and extraocular factors that made a posi- 
tive result often questionable, even prior to the 
examination ^ 

Not for all patients did the measured declina- 
tion error agree m amount and direction with 
’that to be expected on the basis of the astig- 
matism For many patients the measured dec- 
lination error was smaller than the error theo- 
retically expected, for others it was greater 
Again, for others it was even m the opposite direc- 
tion Nevertheless, patients were helped by the 
correction of the measured declination erroi 
Other patients had a spherical refractive correc- 
tion or w'ere even emmetropic, so that the com- 
puted declination error w^as zero Notwithstand- 
ing this, these patients weie rendered more 
comfortable by the correction based on the mea- ^ 
surements 

For the time being there are twm possible 
explanations for the measurements in such cases 
Either tlie patients have an oblique basic anisei- 
konia which is not optical in origin, or they 
have a cyclophoria Further research is required 
to solve this problem A similar explanation 
must apply in the case of patients who have a 
large astigmatic error at oblique axes but for 
whom no declination error can be measured 

In several patients no relief w^as obtained by 
the correction, in spite of the fact that- a definite'^ 
decimation error was measured and that it agreed 
w'^ell with what might be expected 

The correction of meridional aniseikonia at 
oblique axes is particularly helpful in cases m 
wdiicli the patient is absolutely unable to wear an 
oblique cyhndric correction at oblique axes and 
yet his symptoms necessitate the wearing of such 
a correction 

The symptoms in these cases cannot be entirely 
due to a differential prismatic effect of the ^ 
glasses This is evident in cases of symmetric ^ 
refractive errors in which the correction of the 
declination error afforded considerable relief It 
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obtained by correction of the measured aniseikonia m an oblique plane which has 

tion error which was the opposite of that ^ cause other than astigmatism However, the 

might be expected In these cases the equivalent ^application of the so-called space eikonometer in 
aniseikonic correction would tend to increase the correction of declinations produced by astigma- 
differential prismatic effect of the glasses tism at oblique angles is obvious The number 
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, them Probably increasing visual skills would 

parents and less personal on about 700 pati^ts jjglp not only many patients who suffer from 
dunng the past ten years have been concerned aniseikonia but many who have other ocular 
with practice rather than theory The figures disabilities Even granting this premise, most 
which my associates and I have obtained indicate people do not have the time, the energy, the 
that about 80 per cent of patients for whom money or the inclination to tram these skills, and 
aniseikonic glasses were ordered definitely helped {qj- them, as well as for the great majority who 
and that almost 50 per cent were made entirely could not be helped by such training, there will 
comfortable Replies were solicited only from continue to be a need for refractive and eikonic 
persons who had worn their aniseikonic correc- corrections The authors, in addition to present- 
tion for at least nine months The first 100 ^ beautiful theorem, have added a practical 

replies to the questionnaire were used for the method of making a small group of patients 
report which was published in the comfortable Aniseikonia can never be fully 

Medical Journal in July 1942, page 649 The evaluated clinically or the eyes attain their maxi- 
first question which arises is whether the major mum usefulness until two conditions have been 
factor in this increased comfort is the correction fulfilled first, the test must be made available 
of aniseikonia or something else, such as a change every ophthalmologist, and, second, the cost of 
in the refractive correction made at the tune the eikonic lenses must not be prohibitive to the 


eikonic lenses were given or the psychologic 
effect of the elaborate examination It may also 
be asked whether the patient could have been 
1 elieved by some procedure other than the giving 
of the eikonic glasses, for example, orthoptic 


average patient 

Dr Ernest A W Sheppard, Washington, 
D C Early students of modem refraction and 
of ocular motility recognized deviations of the 


tiammg I have the impression that the eikonic f 

correction is by far the most important factor in ^ declination error, 

producing this increased comfort It is not only importance as 

possible but probable that some of these patients ^ declination 

could have been helped by means other than clearly understood, and therefore 

aniseikonic lenses I must add, however, that authors 

patients who, judging from our careful histones -f f i basis of the 

and ophthalmic examinations, probably had some ^tiolopc factors 1 Declination errors produced 
additional pathologic condition, such as sinustis oblique axes In this type 

or an anomaly of the extraocular muscles, which degree of error is variable, being maximal 
1 caused the symptoms were referred for care of T ^^endian of the power of the lens is at 
^ these conditions before being given eikonic f ^ degrees or at 135 degrees It is not amenable 
glasses correction surgically It can be calculated 

But I cannot refiain from asking, “What dif- ’'^’'^fh^niatically, but the calculated amount does 
ference does it make nhether the discomfoit is always agree with the measured amount be- 
piunarily aniseikonic oi muscular or psychic, if influence of type 3 2 Deviation 

nearing of the eikonic glasses results in comfort^ errors associated with cyclophoria In this type 
Why should one not as well gii e relief by the degree of the declination error is the same in 
Simple expedient of prescribing eikonic lenses as ^ ^ meridians and therefore cannot be corrected 
by an extensive course of orthoptic training?” V lenses 3 Deviation errors associated with 
lo consider the more immediate problems pre- basic meridional aniseikonia This type may 
sented by the authors, any one who has woiked ^Nist with emmetropia or isometropia It mar’- 
ll itli aniseikonia has felt the need of an instru- influence the calculated amount in the first type 
,, ment that could measure this error Perhaps opli~ so that the measured amount may be less, may be 
thalinologists had not visualized the eikonometer zero or even of the opposite kind * If the 
as a possible means of giving comfort to the declination error is sufficiently large to be rerntr 
specific group of patients with astigmatism at mzed in the synoptophore, it should be made a 
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part of the orthoptic status Certainly, ophthal- 
mologists and orthoptic technicians should be 
familiar with the types For diagnostic purposes 
It IS more important to know the type than the 
degree It is unfortunate that disturbances of 
ocular motility are more often treated according 
to degree than to type Using the Ames space 
eikonometer, the authors have measured the 
declination error by the spatial distortion associ- 
ated with it and have corrected it with iseikonic 
lenses It is an important advance both m redac- 
tion and in ocular motility to have recognized the 
association of the two conditions The results 
they have obtained are most gratifying Most of 
the patients who come to the aniseikonia clinic 
have tried about everything to get rehef Many 
have suffered so long that they have acquired 
what is usually considered a neurosis A careful 
history and examination will often reveal associ- 
ated ocular, physical and psychologic factors It 
is reasonable therefore that not all patients will 
be relieved by the iseikonic correction The 
authors have recognized and correctly interpreted 
the fundamental problem of declination errors, 
classified them according to the etiologic factors, 
described an instrument for their measurement 
and reported results in the correction of such 
errors by iseikonic lenses They recognize fur- 
ther problems presented by the solution of this 
one Another aid has been added to the means of 
solution of the difficult problem of obstinate 
asthenopia 

Dr Hermann M Burian, Hanover, N H 
I wish to thank Dr Post and Dr Sheppard for 
their thorough discussions Dr Post stated that a 


change in the refractive correction may be a source 
of rehef for the patient Of course, Professoi 
Ogle and I have considered this The table gives 
the pertinent information on the 63 patients on 
whom the study is based, including the refractive ' 
correction worn and the refractive correction pre- 
scribed This will allow every one to judge foi 
himself whether, and to what extent, this factor is 
of significance The bearing on the results of the 
ability to overcome certain oculai difficulties, i e , 
of the ability to adapt, is also discussed at length 
in the paper I concur most heartily with Dr 
Post’s conclusions I have maintained for years 
that if aniseikonia is as important as it is 
thought to be, its measurement should be 
so simplified as to enable any one to determine 
the aniseikomc error with the other oculai 
anomalies This is not so simple as it sounds ^ 
Numerous difficulties had to be overcome We 
have, however, in the past year succeeded in con- 
structing a small instrument, based on the prin- 
ciple of the vectograph, which utilizes the test 
pattern of the space eikonometer It is hoped 
that with this instrument, which should become 
available as soon as the present difficulties in ob- 
taining materials are removed, the measurement 
of aniseikonia will be no more difficult than is 
for example, the subjective determination of the 
axis and the amount of astigmatism We ex- 
pected to demonstrate a model at the present 
session, but this was not possible, for lack of 
space 

Dartmouth Eye Institute 


HETEROCHROMIA SYMPATHICA 


P H BOSHOFF, M D , and J J THERON, M D 

JOHANNESBURG, SOUTH AFRICA 


In a recent publication Hess ^ called attention 
to certain aspects of heterochromia sympathica 
in addition to the features usually described He 
stressed the presence of status dysraphicus, 
which IS evidence of involvement of the spinal 
cord and which may present the following 
clinical signs (a) signs of localized muscular 
atrophy, (b) reflex abnormalities, (c) vasomotor 
changes, (d) disturbance in function of the 
urinary bladder and of the bowels, (^) abnor- 
malities in the distribution of the fat of the body 
and (f) scoliosis In accordance with von Her- 
renschwand’s suggestion,- heterochromia sym- 
pathica became recognized as a separate clinical 
entity Extraocular involvement of the sympa- 
thetic nervous system in this condition is not 
unknown Mayou ^ recorded a case of hetero- 
chromia sympathica following birth injury to the 
sympathetic system Waardenburg,^ Metzner 
and Wolfflm ° and Bistis ® described involvement 
of the facial nerve and cervical portion of the 
sympathetic trunk (Horner’s syndrome and 
hemiatrophy) in association with heterochromia 
sympathica Cases have been recorded in which 
injury of the cervical portion of the sympathetic 
trunk by trauma ^ or at operation ® was followed 
by heterochromia This occurred in young per- 
sons below the age of 25 years Passow® first 
associated heterochromia with skeletal and cranial 
structural anomalies 

There is enough evidence to show that with a 
certain type of heterochromia the sympathetic 

1 Hess, L Heterochromia of Ins, Arch Ophth 
30 93 (July) 1943 

2 von Herrenschwand, F Khn Monatsbl f 
, ( \ugenh 60 467, 1918 

3 Mayou, M S Tr Ophth Soc U Kingdom 36 
410, 1916 

4 Waardenburg, P J Nederl tijdschr v geneesk 
1 22, 1929 

5 Metzner and Wolfflm Arch f Ophth 91 167, 
1916 

6 Bistis, J Ztschr f Augenh 82 180, 1934 

7 Lazarescu, D , and Lazarescu, E Ann d ocul 
170 767, 1933 

8 Bistis, J Ann d’ocu! 45 569, 192S 

9 Passow, A Arch f Augenh 108.137, 1933 

10 W S Diike-EIder (Text-Book of Ophtlialmologj , 
St Louis, C V Mosby Company, 1938, lol 2, p 1403) 
* heterochromia thus (1) simple heterochromia, 

(2) coniplicitcd heterochromia, (a) heterochromia cn- 
clitis and (b) si mpathctic heterochromia 


nervous system is involved Four cases which 
may he of interest are here described Because 
we have seen so few cases of heterochromia 
sympathica (4 in a senes of 13,450 cases) and 
because there was evidence of birth injury in 2 
of them, we consider our cases worthy of record 
It IS noteworthy that among the 13,450 cases 
observed by us m South Africa, not 1 instance 
of heterochromic cyclitis was encountered Sev- 
enteen cases (m the series of 13,450 cases) of 
simple heterochromia are on our records 
Although we observed between 3,000 and 4,000 
South African Negroes, not 1 case of hetero- 
chromia simplex or heterochromia complicata 
was seen 

Of our 4 cases of heterochromia sympathica 
the condition followed birth injury in 2, sympa- 
thetic disturbances became evident soon after 
birth in the third, and changes m color of the 
iris occurred during the patient’s lifetime m the 
fourth 


REPORT OF CASES 

Case 1 — W B , a man aged 31, stated that he 
was born “with his head twisted on to his left shoulder ” 
Delivery was by forceps extraction He had an oblique 
linear scar on the right side of his forehead and another 
over the right parietal region of his scalp The ins 
of the right eye was blown, and that of the left eye 
was blue with a few brown specks m it The right 
palpebral fissure was 2 mm wider than the left The 
diameter of the right pupil was 3 5 mm, and that of 
the left pupil, 2 5 mm The skin of the kft side of the 
forehead and the eyelids was continually wet with 
perspiration throughout both summer and winter No 
perceptible differences were to be seen m the fundi 
Refractive errors required the following correction 
right eye, — 05 D sph C —05 D cyl , axis 180, 
left eye, —0 5 D sph _ — 1 5 D cyl , axis 180 With 
correction visual acuity was 6/6 in each eye 

Case 2— J H D, a sergeant aged 38, stated that 
Ins was an "instrument birth” from winch he retained 
a depression in the bone on the left side of his forehead 
and a scar over the right side of his lower jaw opposite 
the second premolar tooth The color of the right ins 
was blue, and that of the left ins, light brown The 
right palpebral fissure was narrower than the left 
The diameter of the right pupil was 2 5 mm , and that 
of the left pupil, 3 mm The fundi did not differ from 
each other Refraction show^ed rather mild simple 
Inperopic astigmatism wqth horizontal axes in each eye 
No abnormality in function of the skin w'as seen 

In both these cases the physician reported that 
no other signs of sjTOpathetic involvement 
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existed There was no family history' of hetero- 
chromia In these 2 cases the cervical sympa- 
thetic fibers must have been damaged at birth, 
with the lesult that the disparity m color of the 
ins developed 

Case 3 — S C van W, a boy 6 years of age, had a 
normal birth and infancy There was nothing of im- 
portance in the family history From infancy the left 
side of his face down to the chin became flushed at 
times of exertion or emotion The cornea of the left 
eye was 0 5 mm larger than that of the right eye m 
both the ^ertlcal and the horizontal diameter The left 
pupil was larger than the right The ins of the left 
eye was brown, and that of the light ey^e was blue 
The palpebral fissure of the left ey^e was wider than 
that of the right eye No abnormality in function of 
the sweat glands or in general constitution could be 
found bv the pediatrician With a -p 0 75 D sphere 
for the right eye Msion ivas 6/6 in that ey^e, and with 
an 8 D sphere for the left eye vision was barely 6/60 
in tliat ey e The left eye was congenitally amblyopic 

In this case no skeletal differences existed, but 
there was obviously an imbalance of sympathetic 
function on the two sides of the body, probably 
of congenital origin 

Case 4 — H W , a man aged 45, had an interesting 
history of changes in the color of his irises His family 
history revealed no clues to account for this condition 
He stated that his health had always been exceptionally 
good, but he had had thorough internal medical and 
roentgenologic examinations for the presence of any' 
possible condition, such as unilateral silicosis or tuber- 


culosis,!! which could have caused a disturbance of the 
sympathetic nervous system. None had been found 
His complexion for a European born in England, and in 
spite of the fact that he was an underground worker 
in a South Afncan gold mine, was singularly ashen 
brown I examined his old military papers, the first 
of which, dated June 24, 1916, stated “Color of eyes, 
light gray” He offered the information that a short 
time after this record was made his friends told him 
that the color of his eyes had changed He himself 
had noticed it The second certificate, dated Oct 12, 
1918, stated “Color of eyes, brown ” I saw him in 
January 1942, when the right eye w'as blue and the 
left eye w'as brown No other differences were noted 
between the two eyes He stated that the latest change 
in color of the irises (heterochromia) had taken place 
gradually during the last fourteen years 

We are at a loss to explain the mechanism in 
case 4, but we regard the condition as hetero- 
chromia sympathica because of the changes which 
the color of the irises seemed to have undergone 
during the patient’s lifetime There is, of course, 
the possibility that the earlier examinations of 
the eyes weie made in a haphazard manner, 
that IS, only one eye may have been looked at on 
each occasion However, such changes m color 
of the ins may occui, and the recording of this 
case may bring forth descriptions of other cases 
of similar nature m which other causal factors 
exist 

6 and 7 Manners, Jeppe and Joubert Streets 

11 Giamantom and Possente Ann di ottal e clin 
ocul 61 823, 1933 , cited by Duke-Elder 
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PLASTIC CORNEAL BATH FOR APPLICATION OF PENICILLIN 


Captain Hugh A G Duncan, Ro\au Canadian Army Medical Corps 


Recent work by von Sallmann and Meyer ^ 
has indicated that penicillin is of little value in 
the treatment of intraocular infections if given 
intramuscularly oi instilled as drops Their 
lesults suggested that lontophoi esis and the use 
of a corneal bath plus a wetting agent are the 
only satisfactory means of introducing a sufficient 


CTjH 




n II 



Fig 1 — Plastic corneal bath 

concentration of penicillin into the anterior chai 
ber According to their leport, iontophoresis 
more effectiv e, but nith the corneal bath an ac 

From the Canadian General Hospital no 4 
1 \ on Sallmann, L, and Mejer, K Penetrat 
01 Penicillin into Lie Arch Ophth 31 1-7 (Jan) 19 


quate concentration can be obtained The latter 
method is, moreover, much easier to carry out, 
especially for ophthalmologists in service 

A simple coineal bath of plastic (acrylic acid 
derivative) has been devised, with the technical 
help of Major J M McDougall, Canadian Den- 
tal Corps, and his assistant, Sgt H Travels 
It IS modeled fi om an average-sized contact lens 
The coineal curvature is made greater than that 



Fig 2 —Photographs of the plastic corneal bath 


of an ordinary contact lens A plastic tube is 
molded in place between the apex and the scleral 
gutter at an angle of 20 degrees with the antero- 
posterior axis The tube is placed below the 
apex in order that when the lids are closed anS 
the eye turns up the dome may not be displaced 
from the cornea The angle of the tube is such 
that when the patient is on his back the tube is 
vertical thus wnth the .drip method to be 
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described, the tubing does not drag on the plastic 
inlet to the bath (fig 2) 

If a constant bath is desned, a diip can be 
arranged from an ordinar} set for continuous 
intravenous infusion, with the tubing suspended 
verticall} No weight is i^laced on the bath 
A gutta-percha ring can be placed aiound the 
tubing above its outlet, to pi event the tip from 
striking the cornea if the tubing should fall 
accidental!}'- With many types of sets foi mtia- 
venous infusion this adaptation is uniiecessaiy 
For this bath, as well as foi the diops, I have 
used penicillin in a stiength of 1,000 units per 
cubic centimetei, rather than the moie common 
concentration of 500 units pei cubic centimeter, 
because experimentally it has been shown that 
the strongei concentration lemains effective at 
■uard tempeiature foi three to four da}S The 
iieaker concentration lemains eftectn'e foi less 
than half that time 


In using the apparatus described heie, one 
must be careful not to leave it in a badly inflamed 
eye too long because of the danger of pressure 
necrosis The patients with whom I have used 
this bath bore it \\ ith comparative comfort 
Nupercaine hydrochloride was added to the 
penicillin, as suggested by von Sallmann and 
Meyer 

I have not yet had sufficient experience to 
warrant definite conclusions as to the optimum 
frequency or duration of the treatments How- 
ever, from clinical experience with iontophoresis 
of penicillin, I believe that daily baths for com- 
paratively short periods may be satisfactory, espe- 
cially when they are supplemented with intra- 
nUiscular administration of penicillin 

This article is published at the suggestion of Lt ^ 
Col R E Wright, Indian Medical Service, who ga\e 
■valuable advice, it is felt that a suitable corneal bath 
maj be of material aid in the treatment of war injuries 
with resultant intraocular infection 
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BILATERAL INFANTILE GLAUCOMA 
ASSOCIATED WITH BILATERAL 
CONGENITAL HEMAN- 
GIOMA 

To the Editor —A recently recorded case of 
“bilateral infantile glaucoma associated with 
bilateral hemangioma congenital (nevus flam- 
meus)” (Arch Ophth 32:214 [Sept] 1944) 
has come to my attention The author, A M 
Rodigina, states that a review of the literature 
failed to reveal any case of a similar condition 
I should like, therefore, to suggest that the fol- 
lowing cases of similar nature have been reported 
and listed by J Rmgland Anderson, m his 
monograph entitled “Hydrophthalmia or Con- 
genital Glaucoma” (London, Cambridge Univei- 
sity Press, 1939) These cases are listed as 
instances of bilateral hydrophtlialmos and bilat- 
eral facial nevi (Beltman, J Aich f Ophth 
59.502, 1904, Marchesani, O Wien med 
Wchnsclu 75* 2538, 1925 , Horay, G Zenti albl 
f d ejes Ophth 20:793, 1929,Dunphy, E B 
Am J Ophth 18:714, 1935, Perera, C A 
Bilateial Buphthalmos Associated ^\lth Naevus 
Flammeus, Arch Ophth 14 : 626 [Oct] 1935, 
Fleischer, B Khn Monatsbl f Atigenh 61: 
152, 1918) 

It is presumed that by the term infantile glau- 
coma the author means a primary type of con- 
genital glaucoma, or hydrophthalmos, which ac- 
cording to Anderson’s definition would include 
the case under discussion Besides these cases 
listed by Anderson, 4 cases in which the condi- 
tion was considered as “bilateral glaucoma (othei 
than congenital) wuth bilateral facial nevi” have 
been recoided, and in all these cases glaucoma 
had developed before the age of 20 years They 
are Biro’s case, with onset at 8 years , Knapp’s 
case, wath onset at 4 )'ears (mild hydrophthal- 
mos ^) , Hoi ay’s case, with blindness at 19 }ears, 
and IMehney’s case, wuth blindness at 20 jears 
Since the condition in the author’s case appeared 
( between the ages of 9 and 11 years and since 
the diameter of the right cornea w^as 13 mm 
and that of the left cornea was 11 mm it 
appears that hydi ophthalmos w'as present in the 
right eye, but piobably not in the left e 3 'e Ac- 
cordingly, m the sense intended in the report, 
the glaucoma m the left e}e w^as probably not 
01 the true congenital type, so other cases of 
this Upt, in which bilateral facial nevus coexists 
w ith secondar} glaucoma, or the pseudoglaucoma 
ot Ballantiiie (Brtf J Ophth 14:481, 1930, 
24* 65 1940), ina\ also be noted 
It lua} be mentioned at this time that of 
60 cases of h} dropbthalmos associated with 
lacial ncM, 35 per cent showed bilateral nevus 


Again, it may be interesting to point out that 
in Anderson’s series, the hydrophthalmos w^as 
bilateral in 85 pei cent of cases From this 
one would assume that if the patient had bilateral 
nevus, he would be more than likel}'’ to have 
bilateral glaucoma Yet in all cases of hydroph- 
thalmos with facial nevi (60 cases) bilateial 
glaucoma was present in only 13 per cent Does 
this indicate that the cases have not been fol- 
low'ed to a conclusion, or does it suggest an 
element of prognosis ^ Is the relation of facial 
nevus to hydrophthalmos of no significance^ 
May not the facial nevus be related to a glaucoma 
of delayed development, which occasionally 
appears as hydrophthalmos very early m one 
eye and as another type of glaucoma later m 
the second eye, modified in character by changes 
occurring during the giowth and development 
of the eye^ 

The author states that “roentgenogiams of 
the skull indicated no pathologic change in the 
sella turcica ” I believe there have been reported 
only 3 or 4 cases of this condition in which 
changes were observed in the pituitary gland, 
and in these cases no relationship between the 
angioma and the changes in the pituitary w’’as 
apparent It would seem to be more important 
to make roentgenograms of the skull for the 
presence of calcification, paiticularly of the oc- 
ciput, for angiomas of the meninges, cortex and 
cerebellum may be present The relationship 
between cutaneous nevus m the distribution of 
the trigeminal nerve and angioma of the occiput, 
both meningeal and cortical, points to an em- 
bryonic anlage It has been shown that the 
loentgenographic report for calcification will be 
negative if the tumoi is present but has not as 
)'et become calcified Anderson has pointed out 
that glaucoma develops only m eyes with taisal 
and conjunctival angiomatosis, and not in eyes 
in w4iich these appendages are not involved 

Emaxuel Rosen, Capt , M C , A U S 

RETINAL CHANGES ASSOCIATED 
WITH DIABETES AND WITH 
HYPERTENSION 

To the Editoi In his article, ^'Retinal 
Changes Associated with Diabetes and with 
Hypertension,” published in the February 1945 
issue of the Archives, Ballantyne presents illus- 
trations showing dilatations of capillaries in the 
retina which he calls microaneurysms He states 
that in fixed preparations ^'the aneurysms can 
be clearly seen m greater number than on 6ph- 
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thalmoscopic examination ” I do not know 
whether the term aneurysm can properly be ap- 
plied to a capillar}’’ dilatation, but from his illus- 
trations and description there is no doubt that 
Ballant}ne saw numerous capillary dilatations 
This is 111 accord with the assumption mIucIi I 
made in my publication “Problem of Diabetic 
Retinitis” (Arch Ophth 25 139-148 [Jan ] 
1941) I expressed the opinion that m view of 
the present understanding of local circulatory 
disturbances m an organ, “the henioi rhages m 
the retina must be consideied as the result of 
prestasis, that is, the result of slowing of the 
blood flow through dilated terminal ^ essel units” 
(page 143) Ballantyne’s capillary micio- 
aneur} sms seem to be nothing more than irregu- 
larly dilated capillaries presenting a condition of 
prestasis Undoubtedly, as Ballant}ne says, the 
dilatations aie “the earliest manifestation of dia- 
betic retinopathy” and “should throw some light 
on the pathogenesis of that condition ” 

Theie is, how’ever, no necessit} of assuming, 
as Ballant 3 ’ne does, that unknow’ii toxic factors 
are responsible for either the capillar} dilatations 
or the occurrence of the hemorrhages ( Any com- 
parison of human diabetes with diabetes experi- 
mentally induced w’lth alloxan should not, of 
couise, be made, the tw’o conditions ha\e nothing 
m common ) Hemorrhages as a result of dia- 
pedesis fioin capillaries occui w'henever and 
whereiei theie are dilated capillaiies w’lth a 
condition of prestasis This is a “normal” path- 
ologic event Also, m cases of diabetes, even of 
long standing, especially of the milder form, there 
are no knowm toxic factors The only abnormality 
in such cases is the h}’pergl} cemia, and this it is, 
as I have said in my article which stands m a 
casual relation to diabetic retinopathy and is, in 
all probability, lesponsible for the capillary dila- 
tations, or Ballantyne’s “micioaneur}sms ” 

The changes m the retinal a eins mentioned by 
Ballant}ne occur to a notable degree only m a 
comparatively small number of cases of diabetic 
retinopathy Together with tormation of new 
vessels, they chaiacterize the peculiar diabetic 
retinitis prohferans, the histologic features of 
w Inch have been described by Klien Only recent- 
h I was show’ll a case m which the fundus of 
the lett e}e was literally filled wnth a mass of 
newl} formed vessels, w’hile m the fundus of the 
right e}e there could be seen the beginning of 
such 1 essel formation, together w itli hemorrhages 
and all manner of changes in the veins The path- 
ogenesis of these changes is more difficult to ex- 
plain 

Finall} I think, one should not compare the 
changes m the fundus occurring m cases of 
arterial h}pertension with those associated wuth 
diabetic retinopathy Fundamentally, the altera- 
tions ha\e nothing in common The statement 
that m diabetes the “changes are primarily in the 
capillaries and renules while in the h}pertensi\e 


type they are in the arterioles and precapillaries’’ 
is not acceptable 

Herman Elwyn, M D , New’ York 

239 Central Park West 

ILLUMINATION FOR OPHTHAL- 
MOLOGISTS 

To the Edifo) — In the January 1945 issue ot 
the Archives, Dr Legrand H Hardy and Di 
Gertiude Rand present a paper entitled “Elemen- 
tary Illumination for the Ophthalmologist ” The 
scientific specification of foot candles, or intensit} 
of illumination, has been one of the major objec- 
tives of researches in seeing for many yeais, and 
new know ledge and technics have ciystallized m 
the past decade The authors treat this important 
aspect meagerly In fact, any one familiar w’lth 
the growth of knowledge pertaining to the rela- 
tions of illumination to the visibility of visual 
tasks and the complex relationships of light, 
MSion and seeing knows that much of the prog- 
ress in this direction has been made since 1931 
The authois ignore this fact and quote Troland 
as of 1931 with a finality that is ridiculous The^ 
might as well ignore the “miracle diugs” which 
have come into medical piactice since that time 
and all the great progress in medicine, surgeiv 
and other sciences and practices of the past de- 
cade They even cite Katz’s statement made in 
1896 ' This w’as certainly the period of antiquity 
in lighting know’ledge and practice, and it ap- 
proaches a similar period in some major aspects 
of medical, ophthalmologic and othei piactices 
w'hich involve human w’elfare 

To any one sincerely interested in know’ledge 
of the relationships of light and sight and of the 
lelations of these phenomena to visibility in an 
extreme variety of visual tasks, many scientific 
papers are available in appropriate journals pub- 
lished since 1931 T-he work of my associates 
and me, which the authors mention casually in 
passing ’ is Ignored, together with all the w’ork of 
other investigators The authors should know’ 
that our researches in seeing aie piosecuted with 
the same freedom and desire to asceitain the 
truth as exist in all General Electric laboratories, 
whose accomplishments speak for themselves 
Why do the authors ignore the results of exten- 
sive researches of the past thirteen yeais w’hicb 
are revolutionizing lighting practice and are pro- 
viding for the first time a scientific foundation 
for the specification of light and lighting ? Thei e 
may be an answer to this question, but it can 
scarcely be an excuse for the amateurish and 
antiquated discussion of the important mattei of 
illumination Much of the revolutionary know’l- 
edge and some of the new criteria, technics and 
devices have interested many ophthalmologists, 
w’ho recognize that seeing involves other sciences 
and practices which affect the efficienc}, safet} 
and W’elfare of human beings throughout the 
present day artificial w’orld of prolonged critical 
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‘^eeme Certainly, human e} es and human seeing 
machines are entitled to all the help that is avail- 
able They will not get it from persons who 
assume that the growth of knowledge ceased in 

1931 ArATTTTr.w Ltjckifsh 


Lighting Research Laboratory, General Electric 
Company, Kela Park, Qe^ eland 


To the Edifot —As Mr Luckiesh has paid no 
attention to either our title or our references to 
recent and reliable sources of information on 
illumination he does not move us to change aii} 
statement w^e have made 

This note gives us the opportunity of correcting 
a typographic error on page 2 where a recipro- 
cal sign was omitted There are == 929 sq 
cm in a square foot, hence the foot lambert as 
stated, equals 1 076 milhlamberts 

Legraxd H Hardy, iM D 

AND 

Gertrude Rand, Ph D 
23 East Seventj -Ninth Street, New York 

INCOMPATIBILITY OF SILVER NITRATE 
AND SULFATHIAZOLE 

To the Editor — Since the publication of an 
article b}'^ D F Gillette entitled “A New' Aid in 
Removal of Foreign Bodies of the Cornea 
(Arch Ophth 31: 129-130 [Feb] 1944), my 
associates and I hai e been applying a 1 per cent 
solution of silver nitrate to the site of a foreign 
body We agree wath the author that the pro- 
cedure facilitates the removal of metallic foreign 
liodies embedded in the epithelium 

In 2 of approximately 100 patients so treated a 
dense, grayish white piecipitate has developed in 
or below Bowman’s membrane about the site of 
the foreign body on application of the silver In 
the first patient the area w’'as not in the visual 
axis Treatment was conservative, and the lesion 
epithehzed satisfactorily During the six months 
m w'hich the precipitate has been undei observa- 
tion It has faded slightly, but is still conspicuous 
Since we had used no other medication except 
tetracaine hydrochloride and the patient was not 
taking drugs, we could not explain a similar pre- 
cipitate which appeared on application of silver 
nitrate to the cornea of another patient Two 
days later, when it was evident that a con- 
spicuous tattoo had been produced, the area w'as 
delineated, the cornea split superficially and the 
precipitate excised The area healed smoothly, 
and normal visual acuity' was obtained in the eye 
A history was obtained of the previous instil- 
lation of sulfathiazole ointment in this eye, as well 
as m other ey'es w'lth embedded foreign bodies 
which were subsequently' treated with silver 
I The precipitate dissolved readily in nitric acid 
and showed a strong reaction to siher Unfor- 
tunately, there was insufficient quantity for fur- 
ther tests 


When 1 per cent silver nitrate is diopped into 
a satuiated solution of sulfathiazole a fine w'liite 
precipitate forms Unf oi tunately , I have not 
been able to discover the exact natuie ot this 
precipitate Howev'er, in a personal communica 
tion. Dr Chailes Allen Thomas, cential lesearch 
directoi of the Mionsanto Chemical Company , 
suggests that it is either silver sulfathiazole or the 
silver salt of aminothiazole 

Partial hy drolysis to aminothiazole or metath- 
esis, with the foimation of sodium sulfathiazole, 
may foim intermediate reactions which deteimme 
the extent of the pi ecipitation However, for pi ac- 
tical purposes, in the absence of a moie specific 
explanation of the phenomenon, one may assume 
that a break m Bowman’s membrane allows a 
significant localized absorption of sulfathiazole 
and the foimation of an insoluble piecipitate on 
contact with silver nitrate In cases in which no 
break in Bowman’s membrane occurs one may 
assume that there is too little absoiption of the 
sulfathiazole to produce the insoluble precipitate 

Caution should be used in the application of 
silver nitrate to a cornea in which Bowman’s 
membrane has been broken and which has been 
exposed to sulfathiazole 

Commander A M Cultxr (MC), U S X R 

DEFECTS IN THE VISUAL FIELD 

PRODUCED BY HYALINE BODIES 
IN THE OPTIC DISKS 

To the Editoi — In his interesting article en- 
titled “Defects in Visual Fields Produced b\ 
Hyaline Bodies in the Optic Disks” (Arch 
Ophth 32:56 [July] 1944), Dr C Wilbur 
Rucker presents the changes in the visual fields 
in 5 cases of hyaline bodies in the optic disk The 
fields presented were remarkably similar to each 
other and to the fields characteristic of glaucoma 
simplex Since the author has not diavvn atten- 
tion to this fact, I believe it should be pointed 
out In 4 of the 5 cases there were defects in 
the lower nasal fields, and in 2 cases, Seidel 
scotomas , examination in case 5 revealed a nasal 
step m each eye , m case 4, baring of the blind- 
spots, and in case 3, loss of the nasal fields and 
ring scotomas If the field defects were analv zed 
for the internal isopters by test objects of 
smaller angles, viz , 1/1,000, 1/2,000, 1/4,000 
I believe one would see (1) the ring scotoma 
ending in a nasal step, (2) a break-through of 
the Seidel signs to the nasal periphery and (3) 
additional nasal steps 

The author has presented the fields without 
drawing any conclusion I think it should be 
pointed out that the fields presented are not 
“the usual varieties of defects in the visual fields 
caused by hv'ahne bodies in the optic disks,” 
but are defects produced by any lesion at the 
nerve head The fields presented uphold the 
generalization that a lesion at the optic disk 
produces peripheral field defects pointing to the 
disk and are due to lesions in the nerve bundles 
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at the disk Othei examples of peripheral field 
defects produced by a lesiou of the disk are 
glaucoma, choroiditis juxtapapillaiis of Jensen, 
jjapilledema and arterial occlusion 

The article has bearing on the vaiious views 
as to the i elation of the peripheral and the central 
letinal fibers as they pass into the papilla Ac- 
coiding to Wilbraiid and Saengei, and van der 
Hoeve, the fibers from the periphery of the 
letina pass to the outside of the neive, and the 
pel ipapillary fibei s, to its center Since the phys- 
iologic cup exposes the most central fibers of 
the disk to pathologic change and since a patho- 
logic process at the disk gives peripheral defects. 
It IS likely that the rnews of the aforementioned 
authors are not coirect 

I believe Di Rucker has piesented additional 
clinical evidence m support of the view that the 


most central fibers at the disk repiesent the 
letinal peripher} 

Jack V Lisman, M D , New York 
654 Madison Avenue 

2 0 the Editoi — I doubt whethei my biief 
1 eport of visual field defects pi oduced by hyaline 
bodies in the optic disk coiitiibutes an) thing 
to knowledge of the airangement of the nerve 
fibers in the disk The hyaline masses are 
usually so irregulaily distiibuted, and sometimes 
so deeply buried, that one cannot be certain as 
to which bundles of nene fibers they inteirupt 
I appieciate the inteiest of Dr Lisman in this 
study 

C W Ruckcr M D , Rochester, Minn 
The Ma>o Clinic 



Obituaries 


ELLICE M ALGER. U D 
1870-1945 


Di Ellice M Algei was bom in Builington, 
Vt, 111 1870, and died at the Neiv Yoik Post- 
Giaduate Hospital on Feb 18, 1945, aftei an 
illness of several months He is suivived by bis 
widow, Mrs Louise Stevenson Alger, and a 
biothei, Geoige S Alger 


He had been a member of the Ameiican 
Ophthalmological Society since 1915 and was 
also a fellow' of the American College of Sur- 
geons and a member of the New York Academy 
of Medicine He was foimei chan man of the 
section of ophthalmolog} of the Academy, as 



ELLICE M ALGER, AID 
1870 - 1945 


Di Alger was graduated from the Unr 
sity of Vermont in 1890 and from its med 
school three years latei He became instru. 
01 ophthalmology at the New York Post-Gi 
uate ■hospital in 1902, receiving his profesi 
ship in 1912 and retiring m 1938 


well as a former president of the New' York 
Ophthalmological Society 

In his fifty years of ophthalmic practice. Dr 
Alger published seveial important papers 
JOunng his later years he became deeply inter- 
ested m conditions relating to industrial oph- 
319 
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thalmology He was a pioneei m the campaign 
to improve industrial lighting and in instituting 
safeguards against oculai hazards m industr} 
In 1915 Dr Algei assisted m the organization 
of the National Society foi the Prevention of 
Blindness, serving continuously on its board of 
directors Previously he was a membei of the 
New York Association for the Blind 

In 1936 Dr Alger was awarded the Leslie 
Dana gold medal for his outstanding achieve- 
ments in the prevention of blindness and the 


conservation of vision. This medal is presented 
annually by the Reseaich Association of Oph- 
thalmology 

Dr Alger’s kindness and sympathy to clinic 
patients was significant of his character His 
students were stimulated in the study of 
ophthalmology and profited by his practical 
demonstrations His colleagues admired him 
for his modesty, friendliness and sincerity 

M A.RTIN Cohen 



THOMAS HARRISON BUTLER DM (Oxford), FRCS 

1871-1945 


Thomas Hainson Butler, the eminent Eng- 
lish ophthalmologist, died suddenly at Hamp- 
ton-in-Arden, Waiuickshire, England, on Jan 
29, 1945 He was born at Stanhope, Count)^ 
Durham, England, on March 18, 1871 As 
the recipient of a scholarship, he entered Coipus 
Chnsti College, Oxfoid, in 1889 Heie he won 
first class honors in natural science, graduating 
■with the degree of Bachelor of Aits in 1893 
He qualified from St Bartholomew’s Hospital 
in 1895 The year following he was awaided 
the Radcliffe Tiaveling Fellowship of the Uni- 
\eisity of Oxford, which made it possible foi 
him to spend several years in work in the great 
eye clinics on the Continent For a time he 
uas plague medical officer at Durban and hai- 
bor physician at Poit Elizabeth, South Africa 
The experience thus gained enabled him to 
urite a thesis on the subject of plague, which 
von for him his doctorate at Oxford in 1902 
For the next foui }'ears he seived as assistant 
surgeon to the St John Ophthalmic Hospital 
m Jerusalem 

On his return to England from Jerusalem, 
Dr Butler wrote the British abstracts for these 
Archives — a task that he cairied on for many 
>eais He contributed a number of original 
articles to this publication, beginning with a 
papei on the treatment ot trichiasis, in 1908 

Dr Butler settled doun to the practice of 
ophthalmology in Coventry and Leamington 
His associations with these two cities covered 
Cl period of over forty years His reputation 
spiead far beyond the Midlands, until he be- 
A came known to the medical profession throughout 
the English-speaking u orld 

In 1925 he attended Piofessor Vogt’s course 
on use of the slit lamp, in Zurich Two years 
later he published his book, entitled, “An Illus- 


trated Guide to the Slit Lamp” This was the 
fiist book on the subject to be written in the 
English language, and it is as its author that 
Dr Butler is best known Being a gifted 
draftsman, he uas able to provide the numei- 
oits illustrations in his book himself, and this he 
did foi all his ai tides, which were many and 
mostly short 

Dr Butlei came to occupy high places in his 
specialty To mention by no means all, he was 
at various times piesident of the Ophthalmo- 
logical Society of the United Kingdom, of the 
ophthalmic section of the Royal Society of 
Medicine and of the ophthalmic section of the 
British Medical Association He had the dis- 
tinction of being selected to delivei the Doyne 
Memorial Lecture and the Montgomery Lec- 
tures He was a most active member of the 
Oxford Ophthalmological Congress from the 
time of its foundation, serving on its council foi 
many jears He uill be sorely missed at its 
meetings especially by those who came from 
great distances It was his habit to single them 
out and take an interest m them In recognition 
of his talents and eneigy and of the good use 
that he made of them, the Royal College of 
Surgeons elected him to the honorary fellow- 
ship in 1941 

No sketch of Dr Butler’s career would be 
adequate without mentioning the fact that m 
the yachting world he w^as widely known as a 
designer of small cruising yachts This was 
bis hobby 

He died in harness Owing to the exigency 
of the times, he returned from retirement to 
take up clinical w'ork in Birmingham, m an 
endeavor to replace a son who had been called 
to the armed forces 

Bernard Samuels 
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MARK J SCHOENBERG, MD 
1874-1945 


The Iite of ]Maik J Schoenbeig ^^h^ch ended 
Feb 15, 1945 in New York aftei a biief illness, is 
a brilliant illustration not onl} of tbe oppoitunities 
that America still offei s but of one that u as pin - 
poseful and neb in accomplishments He was 
born in Pitesci, Rumania, on Dec 23, 1874 


litionei on tbe East Side, u here bouse calls were 
made on a bicycle, at $1 a Ausit He soon showed 
an inclination tow aid ophthalmology, was ap- 
pointed chief of the eie clinic at Mount Sinai 
Hospital and conducted his own hospital for 
ophthalmic diseases in lowei Manhattan In 



MARK J SCHOENBERG, MD 
1874-1945 


Seeing the difficult} ot his coieligionists in ob- 
taining admission to the city high school, he 
organued and became a teacher in a new one 
with more democratic privileges This training 
helped bun m his latei lucid medical wiitings 
and teachings He graduated from the Bucharest 
IMedical Unnersit} m 1898 and came to this 
countr} m 1900 He was first a general prac- 


1908 he became connected with the Herman 
Knapp Memorial Eye Hospital and acted as at- 
tending suigeon from 1918 to 1935, wdien he 
letired How^ever, he continued his interest in 
the glaucoma clinic which he bad started m that 
hospital, as the first m New Yoik His loyalty 
to the interests of this institution w'as outstanding, 
and he was especially helpful m the all day, si^ 
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MARK J 

month postgraduate couise which weie given 
foi several years after 1918 He was instiuctoi 
in ophthalmology at Columbia University Col- 
lege of Physicians and Suigeons In 1919 he was 
made a membei of the Ameiican Ophthal- 
mological Societi his thesis being entitled “Re- 
marks on Diagnosis and Xieatment of Luetic In- 
volvement of the Optic Pathiiays ” He w'as also 
a member of the American Academ}- of Ophthal- 
niolog}’^ and Otolari ngology and the Neiv Yoik 
Academy of Medicine and served as chan man of 
the Section of Ophthalmolog}’- of the Acadenn in 
1932 and 1933 He w'as the foundei of the New 
York Society foi Clinical Ophthalmology and 
acted as its first piesident, m 1935 He was 
consulting ophthalmologist to the Bionx Hos- 
pital and to the Manhattan Eye. Eai and 3'hioat 
Hospital, wheie he was director of the glaucoma 
clinic He w^as chairman of the committee foi 
glaucoma of the National Society for the Pie- 
vention of Blindness 

Dr Schoenberg w'as both loved and lespected, 
loved for his kindness to e\ery one, even those 
with whom he disagreed, and lespected foi his 
scientific accomplishments He was by natuie 
sensitive, a trail w'hich enabled him to detect 
eaily expressions ot disease in his patients I-fe 
was modest and enthusiastic, in all a highly suc- 
cessful practitioner, always thii sting foi knowl- 
edge He laboied long before presenting his 
conclusions, and then gave only facts that w'eie 
' beyond refutation He emphasized careful, com- 
plete history taking m every case, including infoi - 
mation on diet and possible psychosomatic rela- 
tions He nevei lost the common touch His 
humble and difficult beginning always tied his 
sympathies wuth the special pi oblems of the pooi 
patient He encouraged wilting by his assist- 
ants, not only by peisonal help but with monetaiy 
lew'ards He had a most stimulating curiosity 
concerning medical facts, he tried to conceive of 
ophthalmologic problems in the broadei light of 
s} stemic disorders, and his attitude toward oi igi- 
nal thought was that no observation oi contribu- 
tion can be too ti ivial to be w oi thy of i ecording 
A review of his .forty -six published articles 
leveals thiee outstanding features The first 
w^as his attempt to apply pre\entive medicine 
by making specialists and general practitioners 
aw'are of disease before it has made its inroads 
In 1912 he pleaded for departments in hospitals 
to be devoted to pieventive medicine In 1919 
he stated that the eaily diagnosis of syphilitic in- 


SCIIOhKBERG 

\olvement of Ihe optic pathways is possible only 
thiough loutine periodic ophthalmologic exami- 
nations of every patient wnth syphilis fiom the 
\ei\ beginning of the infection thioughout life 
Fiom 1912 until recently he laboied to be able to 
detect glaucoma not only^ m its eaily phases but 
even in the pieglaucoma stage, thiough studies on 
oculai diainage and pupillographic examinations 
To him is due much ciedit foi making e\en the 
lavman conscious of glaucoma 

The second featuic w^as his aptitude foi judg- 
ing valuable conti ibutions of others fiom abioad 
and he was the fiist to utilize them heic at home 
In 1919 he lepoited the fiist case of bilateial 
"lioma of the retina m which the nonenucleated 
eye was tieated with radium and icco\cied useful 
vision The patient had been nndei ohsenation 
foi o\ei ten yeais In 1929, aftei visiting Gonm 
abioad, he peifoimcd the fiist Gonm opeiation 
foi letmal detachment done m the United States 
at the Heiman Knapp Memoiial Eye Hospital 
In 1934, thiough his efloits the fiist checking 
station foi tonometeis was established at the 
same hospital 

The thud featuie was his eaily giasp of 
anaphylaxis and his coirect piedictions of its 
possibilities In 1914 he was aw'ai ded the I ucien 
Howe piize of the Medical Society’’ of the State 
of New' Yoik foi a conti ibution to the expeii- 
mental study of anaphylaxis He coirectly 
evaluated Elschnig’s woik m the pioduction of 
expel imental anaphylaxis with tissues of the eye 
as antigens, and stated ^ 

1 he facts regarding tlie hypersensitization of the entire 
organism and of tlie eye Iw the use of extracts from 
mea are bringing us nearci to one of the most wtal 
questions m ophthalmology vis -s\ mpathetic ophthalmia ” 

He also piedicted^ (page 27), ‘T should not 
considei [it] improbable that anaphy'laxis may' 
be some day a routine and a veiy valuable 
method of diflfeiential diagnosis ” 

Genius, like Egypt’s monarch timely wise. 

Erects its own memorial ere it dies 

As long as society' values piogressive piactical 
research, until mg enthusiasm m helping one’s 
fellow man and constant striving for tiiith. 
Dr Maik J Schoenberg will be with us 

Isadort: Giyner, M D 

1 Schoenberg. U J Contribution to Experimental 
1014 Ocular Anaphylaxis, Ophthalmolog\ 11 4, 



Abstracts from Current Literature 

Edited b\ Dr William Zentmayer 


Conjunctiva 

Meningococcic Coxjuncti'vitis R D Reid 
and L H Bronstein, J A ]\I A 124* 703 
(March 11) 1944 

A child of 2 years had purulent conjunctivitis 
of the right eye A smear shoved numeious in- 
tracellular and extracellular gram-negative dip- 
lococci The condition of the eye giew voise 
General examination revealed nothing of sig- 
nificance except for a tempeiatuie of 99 6 F 
Cultures of material made b}^ nibbing the fresh 
swab of exudate on the surface of a chocolate 
agar plate } lelded an abundant giovth of oxidase- 
positive, gram-negative diplococci The oigan- 
isms veie agglutinated with antimemngococcus 
serum type I and failed to agglutinate with anti- 
menmgococcus seium type II or III oi vith anti- 
gonococcus serum With sulfathiazole therapy 
and irrigations of the eye with a solution of bone 
acid, there was no longer any purulent discharge 
on the third day, and the child was dismissed 
tiom the hospital 

The authors conclude that the diagnosis of 
menmgococcic conjunctivitis should be suspected 
in cases in which gram-negative inti acellular 
diplococci aie seen in smears of pus and no ob- 
^ lous soul ce of the infection is discernible 

W Zentmayer 

Unilateral Follicular Conjunctivitis Due 
TO Molluscum Contagiosum J a Mag- 
nus, Brit J Ophth 28: 245 (April) 1944 

A woman aged S3 had acute catarrhal con- 
junctivitis with superficial keratitis of the right 
eye, which had developed after influenza Ex- 
amination of the nose, throat and sinuses revealed 
nothing abnormal A culture was sterile At the 
end of a month there was temporary improve- 
ment A relapse occurred, and follicles developed 
in the conjunctiva It was not until three months 
after the first examination that several umbili- 
cated, small tumors were noticed on both lids 
Tvo of these encroached on the lid margins The 
tumors vere removed, and the growths at the 
margin of tlie hd were destroj’^ed by electio- 
cautery A piece of the conjunctiva was excised 
The histologic examination confirmed the diag- 
nosis of follicular conjunctivitis molluscum con- 
tagiosum 

The article is illustiated 


Cornea and Sclera 

Further Studies on Relationship of Cor- 
neal Vascularization to Riboflavin 
Deficiency J F IMcCreary, J V V 
Nicholls and F F Tisdall, Canadian M 
A J 51 : 106 (Aug ) 1944 

McCreary and his associates report on studies 
to determine whether oi not examination with 
the slit lamp and the photographic procedure 
give comparable data and, to throw further light 
on the effect of iiboflavin on corneal vasculariza- 
tion and symptoms of ocular fatigue The lesults 
obtained from photogiaphing the corneoscleral 
junction with the ophthalmic camera and the re- 
sults of examination vith a slit lamp are not 
significantly diffeient A study to demonstrate 
the effect of riboflavin on corneal vasculariza- 
tion was carried out, using both photography and 
examination with the sht lamp The subjects 
studied were 41 students in the photographic 
division of the Canadian An Force who had been 
provided with a ration containing when served 
2 9 mg of riboflavin pei daj for a period of one 
year Approximate!} one-half the subjects were 
given a supplement of 3 3 mg of riboflavin thiee 
times a day for two months, and the other half 
received placebos There w'as no consistent change 
in corneal A’^ascularization in either the treated 
subjects 01 the controls The instillation of a 
simple irritant in the conjunctival sac caused 
collapsed, afunctional blood vessels in the cornea 
transitional zone and conjuncti-va to become en- 
o-orged This study seems to show that a uniform 
vascularization of the periphery of the cornea is 
not a safe basis for a diagnosis of riboflavin de- 
ficiency existing at the time of examination Such 
a lesion may be due to riboflavin deficiency, but 
the deficiency could haie occurred at any time 
prior to the examinatiohs Also, these blood 
vessels could have been reactivated by some 
cause other than lack of riboflavin 

JAMA (W Zentmayer) 

General 

Treatment of Asthenopia-Nonpathologic 
AND Nonrefractive IN Origin R H 
and G L Hultin, Am J Ophth 27 520 
(May) 1944 

Pino and Hultin gne the data on 125 patients 
w'lth asthenopia who weie not relieved by glasses 
or other means The ages ranged from 12 to 54 
They feel that oithoptic training may be helpful 

^24 
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m ^\a)^s over and above the moie, definite pro- 
cedures foi which such exercises are more com- 
monly used W S Reese 


General Diseases 

Congenital Cataract and Other Anomalies 
Following Geriman Measles in the 
Mother A B Reese, Am J Ophth 27: 
483 (May) 1944 

Reese reports 3 cases of congenital cataiact 
and congenital heait lesions in infants whose 
mothers had contracted rubella within the first 
month of pregnancy He refeis to similai cases 
leported in Australia after a seveie epidemic of 
rubella g Reese 


Allergic Reaction of Tears of Tuberculous 
Patients C Garbing, Aich de oftal de 
Buenos Aiies 18: 617 (Nov ) 1943 

Obseivations were made on childien, including 
20 healthy children, 22 with phlyctenular hyper- 
ergic or nonalleigic keratoconjunctivitis and 10 
children with tuberculosis 
The teais veie injected, using the Mantoiix 
technic for inoculation with tuberculin The ob- 
servations were divided as follows Tears of chil- 
dren with hypereigic phlyctenular keratocon- 
junctivitis were inoculated into children with 
the same type of conjunctivitis, into children 
with the nonalleigic phlyctenular type, into chil- 
dren with the allergic nonphlyctenular type and 
into healthy children 

The control tests consisted in injection of tears 
of healthy children into allergic children, with 
phljctenulai or nonphlyctenular conjunctivitis 
and into nonallergic children with phlyctenulai 
and nonphlyctenular keratoconjunctivitis 
The results were 100 per cent positive in the 
first group, 100 per cent negative in the second 
group and 100 per cent negative in the control 
groups The author states that these experiments 
tend to confirm the pathogenic concept of W eek- 
eis m regard to the cause of phlyctenular kerato- 
conjunctivitis XT 17 

H F Carrasquillo 

Injuries 

Errors in the Roentgenographic Diagnosis 
or Foreign Bodies in the Eye J A Sena, 
Arch de oftal de Buenos Aires 18:622 
(Nov ) 1943 

In the diagnosis of an intraocular foreign body 
one must consider the probable and the true evi- 
eiice The first is furnished by the history, the 
s udy of the wound and the reactive phenomena 
le only true sign is the visualization of the for- 
^ unfortunately, 

iea^^n!f+i ^ ^ ^01' this 

nioL loentgenogram is of the ut- 

uportance in the diagnosis, although not 


altogethei infallible Even with a negative roent- 
genogram, the existence of an intiaocular foreign 
body cannot be absolutely excluded The author 
has been able to show roentgenogiaphically a steel 
paiticle weighing only 1 6 mg and a coppei fiag- 
inent weighing 0 97 mg 

The following rules should be observed for 
exactness of roentgenogiaphic studies the use of 
soft rays produced by a tube of fine focus , the 
avoidance as much as possible of osseous struc- 
tuies, and the proper immobilization of the head 
and eye to be examined, m order to make* visible 
m the film the contour of the eyeball, or m some 
way to make possible an estimation of its contoui 
Sena recommends the Sweet technic and the 
geometiic method as the best procedure The 
onl)'- objection to its use is the necessity foi a 
special appaiatus Attention is called to the pos- 
sible fallacy of the loentgenogiaphic diagnosis as 
pioved m observations in 3 cases of his own In 
1 case a defect in the i oentgenologic technic indi- 
cated the piesence of a foieign body, while the 
clinical investigation gave negative evidence, m 
the second case the roentgenogram did not show 
the foreign body, while the clinical examination 
demonstiated its presence, and m the thud case 
the loentgenogiaphic examination showed that 
the foi eign body ivas extraocular, while the clin- 
ical findings indicated that it was mtraoculai 

H F Carrasquillo 


Ocular Muscles 

Exophthalmic Ophthalmoplegia I D 
Fagin, R W Pagel and H H Sand, Am 
J Ophth 27 : 504 (May) 1944 

The authors give the following summary 
“1 The clinical history and findings of post- 
moitem examination of a patient with exophthal- 
mic ophthalmoplegia are leported 

2 The syndiome of exophthalmic ophthalmo- 
plegia is briefly review^ed ” ^ 


Duties and Training of an Orthoptic Tech- 
nician W B Lancaster, Am T Ophth 
27: 515 (May) 1944 

Lancaster feels that training of orthoptic tech- 
nicians has been deficient in psychology, the ait 
of teaching, the laws of learning and the methods 
of habit formation of conditioned reflexes 

W S Reese 


AV AVJ IN 


J. ruiN IXJiL/UdjNi 

THE Action of the Superior Obliqui 
Muscle W L Hughes, Am T Ophth 27 
1123 (Oct ) 1944 

Hughes reports 8 cases of recession of th« 
trochlea for overaction of the superior obliqu* 
rmscle He states that the procedure is simple 
etiective and safe and can be done with loca 
anesthesia „ 

W S Reese 
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Divergence Excess Considered as an Anom- 
aly OF THE Postural Tonus of the Mus- 
cular Apparatus A Posner, Am J Ophtli 
27 : 1136 (Oct ) 1944 


Posner gives the following summary 
“1 A case of divergence excess combined with 
an esophona is reported 

“2 The prevailing theories regarding the na- 
ture of divergence excess are discussed 

“3 It is shown that divergence excess is due 
neither to excessive stimulation of the divergence 
center nor to an anomalous position of rest de- 
pendent on anatomic factors 

“4 It IS proposed to regard divergence excess 
as an anomaly of the postural tonus of the ex- 
trinsic muscular apparatus m an atavistic sense 
“5 According to this view, the eyes are 
capable of maintaining one of two alternatn'e 
postures a more primitive divergent one, or a 
more recently acquired parallel one, depending 
on the degree of cortical control which is being 

W S Reese 


Orbit, Eyeball and Accessory Sinuses 

The Exophthalmos of Hyperthyroidism J 
H Mulvany, Am J Ophth 27 : 589 
(June) 1944 

This is part I of a long article on exophthalmos 
based on the Hunterian lecture delivered in Feb- 
luary 1939 It deals with differentiation on the 
basis of the mechanism, pathologic picture, 
symptoms and treatment of two varieties of 
exophthalmos associated ivith hyperthyroidism 

W S Reese 

Progressive Exophthalmos in Toxic Disease 
OF Thyroid Gland Review or Recent 
Literature, with Report of Case of 
Progressive Post-Thyroidectomy Prop- 
tosis IN A Six Year Old Negro Girl 
G M Haik, Aich Surg 48 214 (March) 
1944 

Haik states that treatment of exophthalmos 
associated with hyperthyroidism, paiticulaily the 
variety which becomes progressive after thyroid- 
ectomy, has been unsatisfactory Thyroidectomy 
frequently seems to aggravate it Recent studies 
indicate that the cause of exophthalmos accom- 
panying h} perth} roidism is local edema, some- 
times associated with hypertrophy of the extra- 
ocular muscles The author reports a case of 
progressive post-thyroidectomy exophthalmos 
which he obseried in a Negro girl aged 6 years 
The case is of interest because toxic thyroid 
disease in very jouiig children is unusual, and 
IS even more unusual in young Negro children 
The character of this patient’s toxicity was evi- 
denced bj her extreme nervousness her vora- 


cious appetite, with continued loss of weight , her 
constantly elevated pulse rate, respiratory rate 
and temperature , the crises which developed on 
two occasions, and the degree of damage to the 
liver demonstrated ante mortem by serial tests 
of function and confirmed by postmortem exami- 
nation The child’s parents disregarded instruc- 
tions given them when she was dismissed after 
the first operation Ten months later irreparable 
damage to the eyes had occurred The optic 
tissues removed at Naffziger’s unroofing opera- 
tion showed edematous changes, which were also 
present, though to a lesser degree, in the tissues 
removed post mortem The case seems to tit 
into the “special ophthalmic type” of goiter 
described by Means and his associates It mai 
be that the use of radiation, rather than thyroid- 
ectomy, might have saved the child’s eyes and 
ultimately her life It is reasoned that with a 
less abrupt alteration m the endocrine balance 
induced by irradiation there is a greater chance 
for more gradual readjustment of the optic struc- 

JAMA (W Zentmayer) 

The Pupil 

A Simple Method for the Early Diagnosis 
of Abnormalities or the Pupillary Re- 
action H J Stearns, Bnt J Ophth 
28.275 (June) 1944 

The procedure suggested by Stern is to throu 
a pinpoint light on the eye with the sht lamp in 
such a way that it just enters the pupil near the 
margin of the ms, this causes a light reaction, 
and the pupil contracts Tins means that the 
margin of the ins moves toward the center of the 
pupil and prevents the light pencil from entering 
the pupil As no light now reaches the retina, 
the stimulus for the contraction of the pupil is 
no longer present, the pupil dilates and thus 
again allows the pencil of light to reach the 
retina The whole mechanism starts anew This 
artificial hippus continues regularly in the nor- 
mal eye so long as the light pencil enters the 
pupil Physidlogic differences, such as age, 
color of the ins and errors of refraction, have 
no influence on the reaction Elderly persons 
and persons with dark irises show less extensive 
movements, but in every normal person the re- 
action IS easity produced The pupil contracts 
and dilates ten times in seven to eight seconds 

In cases of such conditions as latent sy^philis 
and early tabes, with clinically normal pupillary 
reactions, the artificial hippus could not be pro- 
duced with the sht lamp Usually a good, if not 
extensive, contraction followed the first stimu- 
lus , then either the pupil did not dilate suf- 
ficiently to let the light pencil enter the eye, or a 
few irregular, sluggish contractions followed 
after which the pupil finally remained immobile 

W Zentmayer 
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Physiologic Optics 

A Reply to Certain Criticisms of Anisei- 
konia W B Lancaster, Am. J Ophth 
26:943 (Sept) 1943 

Lancaster gi-ves a biief presentation of the 
methods of measuring aniseikonia and of the 
principles involved and then considers the alle- 
gations and criticisms A few cases are repoited, 
with sufficient data that one may form one’s own 

W Zentmayer 


Retina and Optic Nerve 

A Case of Rupture of the Retinal Cyst 
Causing Retinal Detachment C D 
Shapland, Brit J Ophth 28:236 (April) 
1944 

A soldier aged 28, seven weeks before exam- 
ination of his eyes, had felt a sharp, shooting 
pain, lasting two or three minutes, in the region 
of the right temple and felt dizzy and faint 
In the right eye a flat detachment of the retina 
involved the macula At the 7 to 9 o’clock posi- 
tion there was a prominent, thm-walled cyst with 
a delimiting band of retinochoroidal pigment 
disturbance The wall of the cyst had evidently 
ruptured just behind the ora serrata, leaving a 
ragged dialysis of the retina A diathermy oper- 
ation was successful in replacement of the retina 
Visual acuit}^ which had been 3/60, improved 
to 6/24, and a wide reentering angle in the field 
flattened out 
The article is illustrated 

W Zentmayer 


Trachoma 

Trachoma W G Forster and J R Me 
Gtbony, Am J Ophth 27: 1107 (Oct ) 194^ 

In a study of trachoma among the Nortl 
American Indians, it was found that there wa 
only a slight decrease m the incidence of the dis 

but following tip 
sulfonamide compounds, n 
dence ^ notable reduction in the inci 

Hiust be present if the diagnosis o 
trachoma is to be made 

Local therapy with sulfonamide compound; 
has not been encouraging ^ 

Over 90 per cent of the patients nere curec 

if an adequate dost 
oi sulfanilamide was employed 

theraSv sulfanilamide 

py are probably not trachomatous 

W S Reese 

Tumors 

Leiomyoma op the Iris W T Davis E Swpp 


a tumor because it does not invade surrounding 
structures or the filtration angle 

^ W S Reese 

Extradural Diploic Epidermoids Producing 
Unilateral Exophthalmos E H Thorn- 
hill and B Anderson, Am T Ophth 27: 
477 (May) 1944 

Thornhill and Anderson give the following 
summary and draw the following conclusions . 

Extradural diploic epidermoids producing 
unilateral exophthalmos are not usually consid- 
ered among the possibilities m the differential 
diagnosis of the causes of this condition None 
the less, the condition may exist in areas adjacent 
to the orbit and may be the cause of exophthal- 
mos The possibility that unilateral exophthal- 
mos IS due to such a lesion can probably be 
proved or eliminated by X-ray studies once tlie 
possibility IS recognized by the typical scalloping 
of the edges with marginal increase m bone 
density demonstrated through proper angulation 
and exposure 

Complete removal and a cuie was obtained in 
this case through the supra-orbital approach It 
is doubtful whether this particular type of tumor 
ever occurs so far back in the orbit (the tumor 
arises from diploic spaces which are not present 

g7ons ” by neurosur- 


W S Reese 


Epithelial Tumors or the Iris M K 
Asbury, Am J Ophth 27: 1094 (Oct ) 1944 

tumors of the iris and cites 
ported cases From a detailed study of 4 cases 
she concludes that in spite of relatively benign 
histologic characteristics, these tumors all showfd 
invasiveness and local destrnrf-iv^r,«oo ^j^owed 

W S Reese 

Vision 

mi J 

Sugar dravs the following conclusions 

amblyopia precede the devXS’ of™" 
ofper nonparetic squ.ntrd 

ciated factor m nonsqumtmp-^I^IS”^^”^^^”^ 
whereas high isohyperopm fs Sp fbjects, 

factor in clses oSyopL ^ 
squint j'jpia with convergent 
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"3 Nonparetic squint probably requires sup- 
pression plus another factor for its development 
This may be the accommodation-convergence re- 
lationship or simply the assumption of the disso- 
ciated position after suppression has been ob- 
tained in one e 3 ’^e The age factor is obviously of 
considerable additional importance 

“4 Suppression amblyopia is a more accurate 
term than amblyopia ex anopsia, implying, as it 
does, an active rather than a passive process 
“5 The conclusions drawn may be of aid in 
adding links to the chain of evidence as to the 
cause of squint Further clarification of the 
reason for normal muscle balance in a large num- 
ber of ambl 3 ^opic subjects, particularly a possible 
lelationship to peripheral fusion, is necessary” 

W S Rcese 

Therapeutics 

The Use of Tyrothricin, a Bacterial Ex- 
tract, IN the Treatment of Marginal 
Ulcers or the Cornea S BLooMriELu, 
Am J Ophth 27: 500 (May) 1944 

Bloomfield reports 4 cases of resistant marginal 
ulcer in which t 3 aothricin was used, with grati- 
f 3 ing lesults The drug may he readily applied 
to the conjunctival sac m eftective concentrations 
It has been proved effective against gram-positive 
organisms ^,Y s Reese 


News and Notes 

Edited by Dr W L Benedict 


GENERAL NEWS 

Pan-American Congress of Ophthalmology — 
The program for the coming meeting of the 
Pan-American Congress of Ophthalmology, 
which IS to be held in Montevideo, Urugua 3 '’, 
during the week of Nov 25, 1945, is practically 
completed and will be published in the near 
future As was done at the last congress, all 
papers will be in Spanish, Portuguese or Eng- 
lish, with projected translations as the paper is 
being presented 

Any recognized ophthalmologist is eligible for 
membership The annual fee is $5, payable to 
Dr Conrad Berens, treasurer, 218 Second Ave- 
nue, New York 3 That fee entitles the member 
to receive gratis the official organ of the congress 
— Ophfhahnologia Ibeio Americana, which is a 
quarterlj trilingual abstract journal ' 

Tentatiie travel arrangements are being made 
ivith the Pan-American Airwaj's, as well as the 
American Express Compan 3 ’-, but these cannot 
be concluded definitely until there has been a 
further turn in u orld affairs 


Society of the Kellogg Fellows of the Pan- 
Amencan Congress of Ophthalmology — The 
Society of the Kellogg Fellows of the Pan- 
American Congress of Ophthalmology was 
formed to help in bringing about a close rela- 
tionship between the ophthalmologists of the 
Americas and to aid in raising the level of the 
theory, practice and teaching of ophthalmology 
in the Western Hemisphere The society met m 
October 1944, adopted the statutes of the organ- 
ization and elected the following officers Harry 
S Cradle, MD, (United States), honorary 
president, Manoel da Silva, M D (Brazil), 
president , Olga Ferrer, M D (Cuba) , secretary 

The membership of the society is now com- 
posed of twenty-eight fellows from the follow- 
ing eighteen countries Bolivia, Brazil, Chile, 
Colombia, Costa Rica, Cuba, Dominican Re- 
public, Ecuador, El Salvador, Guatemala, Haiti, 
Honduras, Mexico, Nicaragua, Paraguay, Peru, 
Puerto Rico and Venezuela 

Address — Olga Feirer, secretary. Institute 
of Ophthalmology of the Presbyterian Hospital, 
635 West One Hundred and Sixty-Fifth Street, 
New York 

William Thornwall Davis Postgraduate 
Course in Ocular Surgery, Pathology, Ocular 
Motility and Orthoptics — ^The eighth annual 
William Thornwall Davis Postgraduate Course 
will be given at the George Washington Uni- 
veisity School of Medicine, Washington, D C, 
May 28-June 2, 1945 The Army Institute of 
Pathology, directed by Col J E Ash, Medical 
Corps, United States Army, will give the course 
m ocular pathologj^ as he has done in former 
y^ears The courses m ocular surgery, ocular 
motility and orthoptics will be given by mem- 
bers of the resident staff of the department of 
ophthalmology, under the direction of Di 
Ernest Sheppard, professor of ophthalmology 
The course is limited to 30 registrants 

SOCIETY NEWS 

Cancellation of Annual Meeting of Associa- 
tion for Research in Ophthalmology — ^The As- 
sociation for Research in Ophthalmology has 
canceled its 1945 meeting in cooperation with 
the war travel and convention program Essay- 
ists are requested to reserve their manuscripts 
for a possible meeting in 1946, m conjunction 
with the annual sessions of the American Medi- 
cal Association 

UNIVERSITY NEWS 

Appointment for Dr Ernest Sheppard —Dr 
Ernest Sheppard has recently been appointed 
as professor of ophthalmology of the George 
Washington University School of Medicine, to 
succeed the late Dr William Thornwall Davis 
This appointment was directed by the board of 
trustees of the university on Dec 1, 1944 



Society Transactions 

Edited by Dr W L Benedict 


NEW YORK ACADEMY OF MEDICINE. 

SECTION OF OPHTHALMOLOGY 

Thomas H Johnson, MD, Chan man 
Wendell L Hughes, MD, Scaetaiy 
Rcgnlai Meeting, Jan 15, 1945 

Pigmented Meningioma and Neuroepithelioma 

of the Optic Nerve. Report of a Case Dr 

Charles A Perera 

An interpretation of this extraordinary case 
IS difficult The orbital tumor u as distinct from 
the neuroepithelioma and appeared to arise in 
the sheath of the optic nerve The hyalmized 
masses may represent massive hyalinization of 
capillaries The presence of chromatophores in 
meningiomas has been reported, and the cells 
are known to occur in neurofibromatosis Glio- 
mas of the optic neri'^e stimulate glial proliferation 
and practically never recur after removal of the 
mam tumor Perhaps the neuroepithelioma in 
this case produced a chemical agent which passed 
forw^ard into the sheath of the optic nerve and 
stimulated grow^th of the pigmented meningioma 

Trauma and Ocular Lesions. A Study in Re- 
ciprocal Relations Dr Percy Fridenberg 

Millions are engaged in activities involving 
violent physical exertion in industry and even in 
“heavy” sports, in wdnch serious injury to the 
limbs and the viscera, the skull and the bones, is 
almost an everyday occurrence Detachment of 
the retina as a result of such exertion is prac- 
tically unknown Direct injury, especially to an 
eye predisposed by high myopia and its attendant 
pathologic changes, is, on the other hand, a prob- 
able factor m the causation of retinal detachment 

k, DISCLSSIOK 

Dr Arnold Knapp Dr Fridenberg has 
bi ought out many interesting and suggestive 
points As far as retinal detachment is concerned, 
I think that trauma is an insignificant etiologic 
factor Of the 400 cases of retinal detachment m 
W’hich I made careful examinations, theie w^as 
diiect trauma in 32 and indirect trauma m 20 
In the latter group the defense mechanism of 
w Inch Dr Fridenberg speaks is the only explana- 
tion that IS, the ejes were predisposed to the 
de\ elopment of a detachment 

^ Dr !Morris Davidson Di Fridenberg has 
dealt with the subject in a comprehensive manner, 
but there is one thing m particular to which I 


should like to refer First, the impoitance of the 
relation of trauma to lesions of the eye is not 
leahzed Perhaps some figuies may be of inter- 
est Of eveiy 1,000 persons with injuiy ex- 
amined at the Department of Labor, 250 present 
a problem m causal relations, and 125, a problem 
of the kind that Dr Fridenberg discussed, 
namely, optic neive atrophy, retinal detachment, 
mteistitial keratitis, glaucoma and similar condi- 
tions This problem wull be a more important 
one m the future because of a greater number 
of workmen’s compensation cases to be dealt with 
after the war There is another important aspect 
with wffiich some may not be familiar A new 
amendment was passed at the last session of 
the Newf York state legislature which changes 
the emphasis of the topic that Dr Fridenberg 
discussed As you know, in the past the insur- 
ance carrier paid for the loss of an injured eye 
regardless of a preexisting defect Now, in ordei 
to create more jobs by stimulating employers to 
take on defective persons and war veterans, the 
New York state law says that this loss will be 
apportioned between two parties The insurance 
company wull pay a part of the compensation 
allowed, and from a special fund to be created 
by the state the rest will be paid The insurance 
company will pay for the loss resulting from 
trauma, and the state fund will be used to pay 
for the predisposition factor , so the emphasis on 
the causal relation wall be less The insurance 
company wall be concerned less wath the causal 
relation and more with finding out how much 
of the whole compensation it is'to pay The 
problem of the physician will be to appear on 
the witness stand and state, foi example, whether 
the trauma accounts for 20 per cent of the loss 
and predisposition for 80 per cent, or whether 
the trauma accounts for 30 per cent of the loss 
and predisposition for 70 per cent The problem 
wall be to w^eigh the importance of the twm roles, 
wffiich is as difficult as the aspect dealt wath by 
Dr Fridenberg 

Dr Percy Fridenberg I w ant to mention a 
point I passed over wdien I was discussing the 
defense mechanism This mechanism concerns 
not only the eye but the whole body, and the 
factors w Inch bring about the defense of the e) e 
will also produce tension of the abdominal mus- 
cles, forced expirations and all the accompani- 
ments of heavy w^ork A number of cases were 
mentioned in wffiich detachment of the retina was 
noted after coughing, sneezing or vomiting 
Authors state that such actions could not cause 
329 
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detachment, but the} are accompanied with ex- 
actly ^he same reflexes m the defense mechanism 
of the eye The grip on the globe is to protect 
it from sudden opening, like the protection pro- 
Auded by a pressure bandage The hd has been 
called the protective diessmg of the eye, and it 
might also be called its guardian angel 

Value of Cultures Before Operations for Cata- 
ract Dr Johk H Dunnington and Dr 
D Locatcher-Khorazo 

This article vill be published m a latei issue 
of the Archia^s 

Relative Effects of Thiouracil, Iodine and Sub- 
total Thyroidectomy on the Exophthalmos 
of Hyperthyroidism Dr M Noel Stow, 
Baltimore 

This stud}, of which the present paper is a 
preliminary report, is summarized as follows 
The comparative efiects of thiouracil on a 
series of 10 patients, of iodine on 12 patients and 
of subtotal thyroidectomy on 10 patients, all with 
established h} perthyroidism, weie studied 

The data obtained in this im’^estigation ivere 
tabulated with special reference to the ophthal- 
mopathy of exophthalmos and the associated 
Avidemng of the palpebral fissures 

An attempt was made to coi relate the normal 
with the abnormal hormonal activity of the thy- 
loid and the sequential established pathologic 
states with reference to their possible alteration, 
especially m their ocular manifestations, by means 
of the therapeutic adjuncts of thiouracil, iodine 
and subtotal thyroidectomy 

Although the total number of cases available 
for study Avas not large enough to constitute a 
tiue biostatistical sampling, it appears (o) that 
the administration of thiouracil not only does not 
eftect improvement m the exophthalmos of hyper- 
thyroidism but tends to permit the exophthalmos 
to progress unchecked or to accelerate it or both , 
(&) that the preoperatwe administration of iodine 
m cases of recent onset tends either to effect no 
change in the exophthalmos oi to bring about 
some improA'^ement m it, and (r) that subtotal 
thyroidectomy most frequently results in progres- 
sion of or no change m the proptosis 

The exophtlialmos of hyperthyroidism con- 
tinues to present a most difficult therapeutic 
problem The administration of iodine is effec- 
tiA’^e in some cases, but they must be carefully 
selected The more radical procedure of sub- 
total thyroidectomy is frequently indicated AAdien 
medical treatment is meffectwe Thiouracil, on 
the contrary, is most useful in alleAuating the 
general symptoms, unfortunately, it may prove 
to be AAitliout benefit AAith regard to the ocular 
manifestations of h} perthyroidism It is urged, 
therefore, that AAhetlier or not ocular symptoms 
are present, repeated complete and careful oph- 
thalmologic examinations be done routinely on 


all patients AAUth hyperthyroidism to Avhom thiou- 
racif IS administered 

DISCUSSION 

Dr Daa'id P Barr There seems to be no 
question that Dr StOAV has demonstrated an in- 
crease m the protrusion of the eyeballs m a nuni- 
bei of cases following treatment Avith thiouracil 
and that this change is comparable m extent to 
the increase which is observed in some cases after 
subtotal thyroidectomy Especially interesting 
IS his demonstration that the protrusion of the 
eyeballs m some cases may be slightly diminished 
by the administration of iodine These obsen^a- 
tions are substantiated m part by the recent un- 
published obsen^ations of Dr B M Dobyns, at 
the Mayo Clinic Dr Dobyns has permitted me 
to mention them He studied 223 patients treated 
by subtotal thyroidectomy, making approximately 
10,000 separate measurements of exophthalmos 
m the postoperatwe period He Avas able to shov 
m almost all his patients an increase in the promi- 
nence of the eyes following thyroidectomy He 
AAas unable to shoAv that iodine increased ex- 
ophthalmos Like Dr StOAA’-, he found that the 
exophthalmos became greater after the use of 
thiouracil In 1 case he demonstrated an mciease 
m protrusion of 4 mm followung the use of this 
drug 

My associates and I at New York Hospital 
have been interested m the use of thiouracil for 
about sixteen months, and duiing that time A\e 
have used the drug m the treatment of 85 patients 
Sixty of them have been treated long enough to 
permit one to judge the full therapeutic effect 
Some of them liaA’^e receiA'^ed thiouracil continu- 
ously for nine months and most of them for six 
months or longer Eaily in our studies Ave heard 
from Dr R H Williams, of Boston, that malig- 
nant exophtlialmos, similar to the form not in- 
frequently obsen^ed after thyroidectomy, had 
deA-^eloped in a patient treated Avith thiouracil 
We therefore Aveie prepared to believe that Ave 
might produce serious protrusion of the eyeballs 
Avith this active drug Consequently, Ave made 
careful measurements AVith the Hertel exophthal- 
mometer before and at intervals after the use of 
the drug I am sure that the accuracy of our 
measurements is not comparable to that of Dr 
Stow’s, for they Avere carried out by a number 
of persons We did, however, observe increases 
as high as 3 mm in 1 patient and as high as ^ 
mm in several others No patient exhibited a 
diminution m the protrusion of the eyeballs \ e 
did not measure the width of the palpebral fissure 
We did, hoAvever, obserA^e that many of the pa- 
tients treated Avith thiouracil had diminished li 
spasm and lid lag, so that, Avhile the actual pro 
trusion Avas not ameliorated, exophthalmos ap 
peared to be lessened We treated 3 patients Avho 
AAOuId be regarded, I think, as having malignant 
exophthalmos In none of them AA'as there a 
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measurable increase m the degree of protrusion 
In 2 patients there ^\as no improvement in func- 
tion or in clinical symptoms In the third patient 
the degree of lid spasm had diminished so much 
that all troublesome symptoms disappeared 
Of course it is impossible to generalize from 
such scant evidence, but it is our impression at 
present that thiouracil does not lessen the pro- 
trusion of the eyeballs, that in some cases it 
mci eases it but that in such cases the increase is 
so slight that one cannot regard it as dangerous 
to the eyes, even in cases in which there are 
beginning symptoms of malignant exophthalmos 
Dr G K Smelser (by invitation) It is 
difficult for me, whose experience with exoph- 
thalmos lies entirely m experimental work with 
guinea pigs, to follow Dr Stow’s paper and Dr 
Bari’s discussion Dr Stow’s paper is particu- 
larly timely because, as you know, thiouracil is 
a new drug which is being used widely, and not 
only at Cornell, the New York Hospital and the 
Piesbyterian Hospital Many patients are being 
tieated by medical men who are less experienced 
111 the examination of eyes than are ophthal- 
mologists, and they sometimes are surpiised that 
the ocular symptoms are not improved It is 
interesting that this report confirms the extra- 
thyroid origin of exophthalmos At one time it 
was thought that exophthalmos was one of the 
characteristics of hyperthyroidism and that the 
secietion of the thyroid was responsible for the 
exophthalmos, I think that belief is no longer 
. held Apparently, one must look to some gland 
or structure outside the thyroid for the cause of 
the protrusion of the globe and of the other symp- 
toms of exophthalmos, which go hand m hand 
with those referable to the thyroid and are the 
result of the same malfunction or have the same 
etiologic factor Apparent^, on the basis of 
laboratory expeiinients which my associates and 
I have carried out, the pituitaiy does seem to be 
involved The observations of Dr Stow tend to 
show that something outside the thyroid is re- 
sponsible for the protrusion, for he has demon- 
strated that with the shift toward normal of the 
seium cholesterol, the body weight and the 
^ metabolism, all the symptoms have been abolished 
or alleviated except the exophthalmos 

Several questions come to my mind First, 
Dr Stoiv reported that in some of the thiouracil- 
treated patients there ivas no change in the 
exophthalmos, oi the eye protruded even more, 
but that the spasm of the lid or the width of the 
palpebral fissure did not change What is the 
controlling factor m the lid spasm and the wudth 
of the palpebral fissure? I shall go back to my 
guinea pigs, for it seems that the palpebral fissuie 
may be controlled by tw o mechanisms In rodents 
^ with hyperthyroidism the palpebral fissure is 
controlled largely by the sympathetic fibers The 
h} pertliyroidism could, I think, be cured with 
thiouiacil, for die basal metabolic rate decreases 


and the toxic manifestations aie lessened They 
should also decrease with the use of iodine 
However, in a number of experiments the width 
of the palpebral fissure did not decrease, even 
though involvement of the sympathetic fibeis 
was ruled out The lid lag was due to a forward 
movement of the globe I do not know whether 
this could be the cause of the widened palpebral 
fissure in the patients with subtotal thyroidec- 
tomy 

I think Dr Stow’s obseiwation as to the effect 
of iodide is an original contribution In a review^ 
of the literature, one finds almost anything , one 
author says the drug is of benefit and another 
that It is not, and one cannot make up one’s 
mind whether iodine in the foim of compound 
solution of iodine U S P is of value in the tieat- 
ment of exophthalmos When, m our expeii- 
ments wuth guinea pigs, we pi oduce exophthalmos 
wath pituitary extiact, we can give the animals 
any quantity of iodides without a deciease in 
the exophthalmos Apparently, fiom these ex- 
periments one would 3udge that the iodine mole- 
cule does not interfere wuth the action of the 
pituitary extract when injected paienteially 
Then (this is a working hypothesis), if this is 
the case, and the iodine given the patients in Di 
Stow’s series had a beneficial effect on the 
exophthalmos, it must have been due to a i elease 
of pituitary hormone from the pituitary gland 
itself, It being always assumed that the pituitaiy 
IS the basic cause of the exophthalmos 

Another suggestion might be made A num- 
ber of years ago Moran, in an interesting papei 
read at Atlantic City, N J , suggested that pait 
of the exophthalmos of hyperthyroidism was 
really sympathetic m origin and was due to the 
palpebral muscle pulling back on the orbital sep- 
tum and thus exerting pressure on the retrobulbar 
tissues, which pushed the globe forward On 
this basis, the correction, oi the decrease m 
exophthalmos, wdiich Dr Stow found associated 
with hyperthyroidism, might be due to the relaxa- 
tion of the sympathetic stimulus 

The mechanism of the effect of iodine and of 
thiouracil on the exophthalmos is, I think, one 
of the most interesting and important phases of 
the work on exophthalmos Certainly, the prob- 
lem is a great one The help that is to be obtained 
IS now almost entirely in the clinical field, and a 
good example of this has been given by Dr Stow 

Dr Isadore Givner I should like to make 
two observations After listening to this paper, 
one may feel that the process of exophthalmos 
is probably not a revel sible one, since thiouracil, 
iodine in most cases, and thyroidectomy pi oduce 
no 1 eduction in the exophthalmos I should like 
to cite a case which will leave one a little more 
optimistic A wmman who had been operated on 
for exophthalmic goiter noticed an increase m 
the exophthalmos follow mg thyroidectomy Tins 
amount became stationary The patient subse- 


332 


ARCHIVES OF OPHTHALMOLOGY 


quenti} became piegnant, and the question came 
up as to u hether the pregnancy should be allowed 
to go on to term It uas decided to let it go 
through without interruption After she had 
been pregnant four months, the exophthalmos 
began to show impiovement and continued to 
do so up to the time the baby was born Meas- 
urements showed that the exophthalmos had re- 
ceded 4 mm , demonstrating the fact that the 
changes m muscle which are responsible for 
exophthalmos are reversible Interestingly, the 
baby uas born with exophthalmos, which per- 
sisted until the child was 3 months old The 
child IS now 3 j^ears old, and the mother’s exoph- 
thalmos has stayed at the lower level This 
brings up the question as to ^\hat happened dur- 
ing pregnancy that unfavorably influenced the 
exophthalmos Did the baby’s th 3 'roid or thymus 
act for the mother, or were there certain hor- 
monal changes wdnch occurred either at the 
placental barrier or in the mother w Inch produced 
changes in the muscles of the eyes ^ I am not in 
a position to answer these questions, but they 
suggest material for investigative wmrk 

Dr Otto Lowenstein and I studied 22 cases of 
exophthalmic goiter by pupillography, and in 21 
of these there was a characteristic pupillographic 
cun^e, namely, a redilation block, which was 
interpreted as indicating a central sympathetic 
lesion, probably in the hypothalamus This fits 
111 w^ell wuth the theoretic discussion presented 
this evening and gives tangible evidence of cen- 
tral disturbance 

Dr M Noel Stow I wish to thank Dr Barr 
and Dr Smelser tor discussing the paper I have 
nothing to add to their discussion In answ^er 
to Dr Smelser’s question as to the cause of the 
w idened palpebral fissure in hyperthyroidism, the 
theory that is most plausible to me is that of 
S} mpathetic stimulation , this hypothesis is based 
on the accepted theory that m h}'perthyroidism 
the threshold of the s 3 TOpathetic nervous S 3 ^stem 
IS lowered I think this holds true in the early 
stage of exophthalmos, but there is more than 
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mere stimulation of the sympathetic S 3 '^stem, pai- 
ticularly wdien the condition is of some duration 
In fact, It seems to me that w^hen the hyperthy- 
roidism is reduced, wdiether by thiouracil, iodine 
or operation theie will no longer be pronounced 
sympathetic stimulation, but if the process has 
gone on long enough, the eyes become so prop- 
tosed that it is as much a mechanical as a sympa- 
thetic mechanism, or even more In every case 
in which there w^as widening of the palpebral 
fissures there w^as a measurable exophthalmos 
I am unable to answ er the question of Dr Givner 
wnth reference to the patient wdio had a decrease 
in her proptosis during pregnancy I know that 
similai cases have been reported in the literature, 
but I am unable to explain the exact mechanism 
I do not wnsh to leave the impression that 
thiouracil is not a valuable drug I believe that 
It IS one of the better drugs and that in the future 
It may be found to be the best one, but I believe 
that wdien it is given m cases of exophthalmos 
the eyes should be followed ver 3 ^ closely In this 
series, wdnch w'as small, there w^as no case of 
malignant exophthalmos and none of corneal in- 
volvement, and there w'as only moderate con- 
junctival chemosis in the worst cases The 
protrusion w^as pronounced in only 1 case, m 
others the changes were slight How^ev^er, one 
should follow the ophthalmologic signs in the 
patients treated with thiouracil thoroughly enough 
and long enough to know' more about the eftect 
of the drug Dr Lahe 3 ' believes that the best 
combination for preoperative preparation is thiou- 
racil and iodine It has been found that in a pa- 
tient who has been prepared foi operation with 
thiouracil there is an increased vascularitj' of the 
th 3 'roid gland and that bleeding at the time of 
operation is most troublesome, but Lahey has 
given a verbal statement' to another physician, 
who gave it to me, that in his hands administra- 
tion of thiouracil for about three w'eeks, then 
discontinuance of the drug for one week, follow'ed 
by administration of iodine is the most satisfac- 
tory preparation for operation he has thus far 
found ' 
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INTERNATIONAL 

International Association for Prevention 
OF Blindness 

President Dr P Bailliart, 66 Boulevard Saint-Michel, 
Pans, 6®, France 

Secretary-General Prof M Van Duyse, Universite de 
Gand, Gand, Prov Ostflandern, Belgium 
All correspondence should be addressed to the Secre- 
tariat, 66 Boulevard Saint-Michel, Pans, 6®, France 
International Ophthalmologic Congress 

President Prof Nordenson, Serafimerlasarettet, Stock- 
holm, Sweden 

Secretary Dr Ehlers, Jerbanenegade 41, Copenhagen, 
Denmark 

International Organization Against Trachoma 

President Dr A F MacCallan, 17 Horseferry Rd, 
London, England 

Pan-American Congress of Ophthalmology 

President Dr Harry S Gradle, 58 E Washington St , 
Chicago 

Executive Secretaries Dr Conrad Berens, 35 E 70th 
St, New York Dr M E Alvaro, 1511 Rua Con- 
solacao, Sao Paulo, Brazil 

FOREIGN 

All-India Ophthalmological Society 

President Dr B K Narayan Rao, Minto Ophthalmic 
Hospital, Bangalore 

Secretary Dr G Zachanah, Flitcham, Marshall’s Rd , 
Madras 

British Medical Association, Section 
ON Ophthalmology 

President Dr W Clark Souter, 9 Albyn PI , Aberdeen, 
Scotland 

Secretary Dr Frederick Ridley, 12 Wimpole St, 
London, W 1 

Chengtu Ophthalmological Society 

President Dr Eugene Chan 
Secretary Dr K S Sun 

Place Eye, Ear, Nose and Throat Hospital, Chengtu, 
China 

Chinese Ophthalmology Society 
President Dr C H Chou, 363 Avenue Haig, Shanghai 
Secretary Dr F S Tsang, 221 Foochow Rd , Shanghai 

Chinese Ophthalmological Society 
of Peiping 

President Dr H T Pi, Peiping Union Medical Col- 
lege, Peiping 

Secretary Dr C K Lin, 180 Hsi-Lo-yen Chienmeng, 
Peiping 

Place Peiping Union Medical College, Peiping Time 
Last Friday of each month 

j * Secretaries of soaeties are requested to furnish the 
information necessary to make this list complete and 
keep It up to date 


German Ophthalmological Society 

President Prof W Lohlem, Berlin 
Secretary Prof. E Engelking, Heidelberg 

Hungarian Ophthalmological Society 

President Prof I Imre, Budapest 
Assistant Secretary Dr Stephen de Grosz, University 
Eye Hospital, Manautca 39, Budapest 
All correspondence should be addressed to the Assistant 
Secretary 

Midland Ophthalmological Society 
President Dr W Niccol, 4 College Green, Gloucester, 
England 

Secretary Mr T Harrison Butler, 61 Newhall St, 
Birmingham 3, England 

Place Birmingham and Midland Eye Hospital 
North of England Ophthalmological Society 
President Mr John Foster, 45 Park Sq, Leeds 
Secretary Mr William M Muirhead, 70 Upper 
Hanover St, Sheffield 

Place Manchester, Bradford, Leeds, Newcastle-upon- 
Tyne, Liverpool and Sheffield, in rotation Time 
October to April 

Ophthalmological Society of Australia 
President Dr A James Flynn, 135 Macquarie St, 
Sydney 

Secretary Dr D Williams, 193 Macquarie St , Sydney 

Ophthalmological Society of Egypt 

President Prof Dr Mohammed Mahfouz Bey, Govern- 
ment Hospital, Alexandria 

Secretary Dr Mohammed Elhalil, 4 Baehler St , Cairo 
All correspondence should be addressed to the secretary. 
Dr. Mohammed Khalil 

Ophthalmological Society of South Africa 

President Dr A W Sichel, National Mutual Bldg, 
Church Square, Cape Town 
Secretary Dr J K de Kock, Groote Kerk Bldg, 32 
Parliament St , Cape Town 

Ophthalmological Society of the 
United Kingdom 

President Mr Charles B Goulden, 89 Harlev St 
London 

Secretary Mr Frank W Law, 30 Devonshire PI 
London, W 1 

Ophthalmology Society of Bombay 

President Dr D D Sathaye, 127 Girgaum Rd , 
Bombay 4, India 

Secretary Dr H D Dastur, Dadar, Bombay 14, India 
Place H B A Free Ophthalmic Hospital, Parel, 
Bombay 12 Time First Friday of every month 

Oxford Ophthalmological Congress 

Master Mr P G Doyne, 60 Queen Anne St , London, 
W 1, England 

Secretary-Treasurer Dr F A Anderson, 12 St John's 
Hill, Shrewsbury, England 

Palestine Ophthalmological Society 

President Dr Aneh Feigenbaum, Abyssinian St 15 
Jerusalem ’ 

Secretary Dr E Sinai, Tel Aviv 
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Polish Ophthalmological Society 

President Dr W Kapuscinski, 2 Waly Batorego, 
Poznan 

Secretary Dr J Sobanski, Lindley’a 4, Warsaw 
Place Lindley’a 4, Warsaw 

Royal Society of Medicine, Section of 
Ophthalmology 

President Col F A Juler, 96 Harley St , London, 
W 1, England 

Secretary Dr Harold Ridley, 60 Queen Anne St , 
London, W 1, England 

Sao Paulo Society of Ophthalmology 


Society pRANgAiSE d’Ophtalmologie 

Secretary Dr Rene Onfray, 6 A-venue de la Motte 
Picquet, Pans, 7® 

Society of Swedish Ophthalmologists 

President Prof K G Ploman, Stockholm 
Secretary Dr K O Granstrom, Sodermalmstorg 4 
111 tr, Stockholm, So 

Tel Aviv Ophthalmological Society 
President Dr D Arieh-Fnedman, 96,Allenby St, Tel 
Aviv, Palestine 

Secretary Dr Sadger Max, 9 Bialik St, Tel Aviv, 
Palestine 


President Prof Moacyr E Alvaro, Consolagao 1151, 
Sao Paulo, Brazil 

Secretary Dr Silvio de Almeida Toledo, Enfermaria 
Santo Luzia, Santa Casa de Misencordia, Cesario 
Motta, St 112, Sao Paulo, Brazil 

Scottish Ophthalmological Club 

President Dr S Spence Meighan, 13 Woodside PI , 
Glasgow, C 3 

Secretary Dr Alexander Garrow, 15 Woodside PI , 
Glasgow, C 3 

Place Edinburgh and Glasgow, in rotation 

Sociedad Argentina de Oftalmologia 

Chairman Dr Jorge Malbran, Buenos Aires 
Secretary Dr Benito Just Tiscornia, Santa Fe 1171, 
Buenos Aires 

Sociedad Oftalmologia del Litoral, 

Rosario (Argentina) 

President Prof Dr Carlos Weskamp, Laprida 1159, 
Rosario 

Secretarj Dr Arturo Etchemendigaray, Villa Con- 
stitucion, Santa Fe 

Place Rosario Time Last Saturday of every month, 
April to November All correspondence should be 
addressed to the President 

SOCIEDADE DE OfTALMOLOGIA DE MlNAS GeRAIS 

President Prof Hilton Rocha, Rua Rio de Janeiro 
2251, Bello Horizonte, Minas Geraes, Brazil 
Secretary Dr Ennio Coscarelli, Rua Aimores 1697, 
Bello Horizonte, Minas Geraes, Brazil 

SoCIEDADE DE OFTALMOLOGIA E OtORRINOLARINGOLOGIA 

DE Rio Grande do Sul 

President Dr Luiz Assumpgao Osorio, Edificio Vera 
Cruz, Apartamento 134, Porto Alegre, Rio Grande 
do Sul 

Secretary Dr Fernando Voges Alves, Caixa Postal 
928, Porto Alegre, Rio Grande do Sul 

SoCIEDADE de OpHTHALMOLOGIA E OtO-RhINO- 
Laryngologia da Bahia 

President Dr Theonilo Amorim, Barra Avenida, 
Bahia, Brazil 

Secretarj Dr Adroaldo de Alencar, Brazil 

All correspondence should be addressed to the President 

SociETA Oftalmologica Italiana 

President Prof Dott Giuseppe Omo, Ophthalmological 
Qmic, Universitj of Rome, Rome 
Secretary Prof Dott Epimaco Leonardi, Via del 
Gianicolo, 1, Rome 


NATIONAL 

American Medical Association, Scientific 
Assembly, Section on Ophthalmology 

Chairman Dr Frederick C Cordes, 384 Post St, San 
Francisco 

Secretary Dr R J Masters, 23 E Ohio St, Indian- 
apolis 

In compliance with the request of the Office of Defense 
Transportation and in the interest of the national war 
effort a meeting will not be held m 1945 

American Academy of Ophthalmology and 

Otolaryngology, Section on Ophthalmology 

President Dr Gordon B New, Mayo Clinic, Rochester, 
Minn 

President-Elect Dr Alan C Woods, Johns Hopkins 
Hospital, Baltimore 5 

Executive Secretary-Treasurer Dr William L Bene- 
dict, 100-1 St Ave Bldg, Rochester, Minn 

American Ophthalmological Society 

President Dr S Judd Beach, 704 Congress St , Port- 
land, Maine 

Secretary-Treasurer Dr Walter S Atkinson, 129 
Clinton St, Watertown, N Y 

Association for Research in Ophthalmology, Inc 

Chairman Dr Conrad Berens, 35 E 70th St , New 
York 

Secretary-Treasurer Major Brittain F Payne, School 
of Aviation Medicine, Randolph Field, Texas 

Assistant Secretary-Treasurer Dr Hunter Romaine, 
35 E 70th St, New York 


Canadian Medical Association, Section on 
Ophthalmology 

President Dr Alexander E MacDonald, 170 St George 
St, Toronto 

Secretary-Treasurer Dr L J Sebert, 170 St George 
St , Toronto 

Canadian Ophthalmological Society 

President Dr R Evatt Mathers, 34j4 Morns St, 

Halifax, NS tipi 

Secretary-Treasurer Dr Kenneth B Johnston, Suite 1, 

1509 Sherbrooke St W, Montreal 


National Society for the Prevention of 
Blindness 

’resident Mr Mason H Bigelow, 1790 Broadway, 
New York 

lecretary Miss Regina E Schneider, 1790 Broadway, 
New York 

Necutne Director Mrs Eleanor Brown Merrill, 1/W 
Broadway, New York 
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SECTIONAL 

Academy of Medicine of Northern New Jersey, 
Section on Eye, Ear, Nose and Throat 
President Dr N‘ Zwaifler, 46 Wilbur Ave, Newark 
Secretary Dr William F Keim Jr , 25 Roseville Ave , 

Newark , m o xc 

Place 91 Lincoln Park South, Newark Time 8 45 

p m , second Monday of each month, October to May^ 

Central Illinois Society of Ophthalmology and 
Otolaryngology 

President Dr Watson Gaile>, 1000 N Mam St, 
Bloomington, 111 ^ 

Secretary-Treasurer Dr William F Hubble, 861-^67 
Citizens Bldg , Decatur, 111 

Central Wisconsin Society of Ophthalmology 
AND Otolaryngology 

President Dr L J Friend, 425 E Grand Ave , Beloit, 
Wis 

Secretary Dr G L McCormick, 626 S Central Ave , 
Marshfield 

New England Ophthalmological Society 
President Dr Paul A Chandler, 5 Bay State Rd, 
Boston 

Secretary-Treasurer Dr Merrill J King, 264 Beacon 
St , Boston ' 

Place Massachusetts Eye and Ear Infirmary, 243 
Charles St , Boston Time 8pm, third Tuesday of 
each month from November to April, inclusive 

Pacific Coast Oto-Ophthalmological Society 
President Dr D H O’Rourke, 1612 Tremont Pl, 
Denver 

Secretary-Treasurer Dr C Allen Dickey, 450 Sutter 
St , San Francisco 

Puget Sound Academy of Ophthalmology 

AND OtO-LaRYNGOLOGY 

President Dr James H Mathews, 1317 Marion St , 
Seattle, Wash 

Secretary-Treasurer Dr Barton E Peden, 301 Stimson 
Bldg, Seattle 1 

Place Seattle or Tacoma, Wash Time Third Tues- 
day of each month except June, July and August 

Rock River Valley Eye, Ear, Nose and 
Throat Society 

President Dr J Sheldon Clark, 27 E Stephenson St , 
Freeport, 111 

Secretary-Treasurer Dr Harry R Warner, 321 W 
State St , Rockford, 111 

Place Rockford, 111, or Janesville or Beloit, Wis 
Time Third Tuesday of each month from October 
to April, inclusive 

Saginaw Valley Academy of Ophthalmology 
AND Otolaryngology 

President Dr L D Gomon, 308 Eddy Bldg , Saginaw 
Mich ’ 

Secretary-Treasurer Dr Harold H Heuser, 207 
Davidson Bldg , Bay City, Mich 
Place Saginaw or Bay City, Mich Time Second 
Tuesday of each month, except July, August and 
September 

Sioux Valley Eye and Ear Academy 

. President Dr J C Decker, 515 Francis Bldg, Sioux 
Cit>, Iowa 

Secretary-Treasurer Dr J E Drorak, 408 Davidson 
Bldg , Sioux Citj , Iowa 


Southern Medical Association, Section on Eye, 
Ear, Nose and Throat 

Chairman Dr John H Burleson, 414 Navarro St, 
San Antonio, Texas 

Secretary Dr J W Jervey Jr, 101 Church St, 
Greenville, S C 

Southwestern Academy of Eye, Ear, Nose 
AND Throat 

President Dr H L Brehmer, 221 W Central Ave, 
Albuquerque, N Mex 

Secretary Dr A E Cruthirds, 1011 Professional Bldg, 
Phoenix, Ariz 

Southwestern Michigan Triological Society 

President Dr W M Dodge, 716 First National Bank 
Bldg , Battle Creek 

Secretary-Treasurer Dr Kenneth Lowe, 25 W Mich- 
igan Ave , Battle Creek 

Time Last Thursday of September, October, Novem- 
ber. March, April and May 

Western Pennsylvania Eye, Ear, Nose and 
Throat SoaETY 

President Dr Ray Parker, 218 Franklin St, Johnston, 
Pa 

Secretary-Treasurer Dr J McClure Tyson, Deposit 
Nat’l Bank Bldg, DuBois 

STATE 

Arkansas State Medical Society, Eye, Ear, 
Nose and Throat Section 

President Dr Raymond C Cook, 701 Mam St, Little 
Rock 

Secretary Dr K W Cosgrove, Urquhart Bldg , Little 
Rock 

Colorado Ophthalmological SoaETY 

President Dr C A Rmgle, 9l2-9th Ave , Greeley 
Secretary Dr W A Ohmart, 1102 Republic Bldg, 
Denver 

Place University Club, Denver Time 7 30 p m, 
third Saturday of each month, October to May, in- 
clusive 

Connecticut State Medical Society, Section on 
Eye, Ear, Nose and Throat 

President Dr F L Phillips, 405 Temple St, New 
Haven 

/ 

Secretary-Treasurer Dr W H Turnley, 1 Atlantic 
St , Stamford, Conn 

Eye, Ear, Nose and Throat Club of Georgia 

President William O Martin Jy, Doctors Bide 
Atlanta ’ 

Secretary-Treasurer Dr C K McLaughlin, 526 
Walton St, Macon 

Indiana Academy of Ophthalmology and 
Oto-Laryngology 

President Dr F McK Ruby, Umon City 

Secretary Dr Edwin' W Dyar Jr, 23 E Ohio St 
Indianapolis 

Place French Lick Time First Wednesday m April. 
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Iowa Academy of Ophthalmology and 
Oto-Laryngology 

President Dr J K Von Lackum, 117-3d St S E, 
Cedar Rapids 

Secretary-Treasurer Dr B M Merkel, 604 Locust St , 
Des Moines 

Kansas State Medical Society, Section on Oph- 
thalmology AND Otolaryngology 

President Dr W D Pittman, Pratt 
Secretary Dr Louis R Haas, 902 N Broadway, 
Pittsburg 

Louisiana-Mississippi Ophthalmological and 
Otolaryngological Society 

President Dr Val H Fuchs, 200 Carondelet St , New 
Orleans 

Secretary-Treasurer Dr Edley H Jones, 1301 Wash- 
ington St , Vicksburg, Miss 

Michigan State Medical Society, Section of 
OPHTHALMOLOG i AND OTOLARYNGOLOGY 

Chairman Dr Robert H Fraser, 25 W Michigan 
Ave, Battle Creek 

Secretary Dr R G Laird, 114 Fulton St, Grand 
Rapids 

Minnesota Academy of Ophthalmology and 
Otolaryngology 

President Dr George E McGeary, 920 Medical Arts 
Bldg, Minneapolis 

Secretary Dr William A Kennedy, 372 St Peter St , 
St Paul 

Time Second Friday of each month from October to 
May 

Montana Academy of Oto-Ophthalmology 

President Dr William Morrison, 208 N Broadway, 
Billings 

Secretary Dr Fritz D Hurd, 309 Medical Arts Bldg, 
Great Falls 

Nebraska Academy or Ophthalmology and 
Otolaryngology 

President Dr W Howard Morrison, 1500 Medical 
Arts Bldg, Omaha 

Secretary-Treasurer Dr John Peterson, 1307 N St, 
Lincoln 

New Jersey State Medical Society, Section on 
Ophthalmology, Otology and 
Rhinola r yngolog y 

Chairman Dr George P Meyer, 410 Haddon Ave, 
Camden 

Secretary Dr John P Brennan, 429 Cooper St, 
Camden 

New York State Medical Society, Eye, Ear, 
Nose, and Throat Section 

Chairman Dr Harold J Joy, 504 State Tower Bldg, 
Syracuse 2 

Secretary Dr Maxwell D Ryan, 660 Madison Ave, 
New York 21 

North Carolina Eve, Evr, Nose and 
Throvt Society 

President Dr Hugh C Wolfe, 102 N Elm St, 
Greensboro 

Secretarj Dr Vanderbilt F Couch, 104 W 4th St, 
Winston-Salem 


North Dakota Academy of Ophthalmology 
and Oto-Laryngology 

President Dr W L Diven, City National Bank Bldg, 
Bismarck ' 

Secretary-Treasurer Dr A E Spear, 20 W Villard, 
Dickenson 

Oregon Academy of Ophthalmology and 
Oto-Laryngology 

President Dr Paul Neely, 1020 S W Taylor St, 
Portland 

Secretary-Treasurer Dr Lewis Jordon, 1020 S W 
Taylor St, Portland 

Place Good Samaritan Hospital, Portland Time 
Third Tuesday of each month 

Pennsylvania Academy of Ophthalmologv 
AND Otolaryngology 

President Dr Lewis T Buckman, 83 S Franklin St, 
Wilkes-Barre 

Secretary Pro Tern Dr Paul C Craig, 232 N 5th / 
St, Reading 

Time Last week in April 

Rhode Island Ophthalmological and 
Otological Society 

Acting President Dr N Darrell Harvey, 112 Water- 
man St , Providence 

Secretary-Treasurer Dr Linley C Happ, 124 Water- 
man St, Providence 

Place Rhode Island Medical Society, Library, Provi- 
dence Time 8 30 p m , second Thursday in 
October, December, February and April 

South Carolina Society of Ophthalmology 
AND Otolaryngology 

President Dr J L Sanders, 222 N Mam St , Green- ^ 
ville 

Secretary Dr J H Stokes, 125 W Cheves St , 
Florence 

Tennessee Academv of Ophthalmologv and 
Otolaryngology 

President Dr Wesley Wilkerson, 700 Church St , 
Nashville 

Secretary-Treasurer Dr W D Stinson, 124 Physicians 
and Surgeons Bldg, Memphis 

Texas Ophthalmological and Oto-Laryngological 
Society 

President Dr F H Rosebrough, 603 Navarro St, 

San Antonio ' 

Secretary Dr M K McCullough, 1717 Pacific Ave 
Dallas 

Utah Ophthalmological Society 

President Dr R B Maw, 699 E South Temple, Salt 
Lsicc City 

Secretary-Treasurer Dr Charles Ruggeri Jr, 1120 
Boston Bldg, Salt Lake City 

Place University Club, Salt Lake City Time 7 00 
p m , third Monday of each month 

Virginia Society of Oto-Laryngology and 

Ophthalmologv , 

President Dr Mortuner H Williams, 3014 Franklin i 
Rd S W , Roanoke 

Secretarj -Treasurer Dr Meade Edmunds, 34 Franklin 
St, Petersburg 
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West Virginia State Medical Association, Eye, 
Ear, Nose and Throat Section 

President Dr George Traugh, 309 Cleveland Ave, 
Fairmont 

Secretary Dr Welch England, 621j4 Market St, 
Parkersburg 

LOCAL 


Akron Academy of Ophthalmology and 
Otolaryngology 

President Dr E L Mather, 39 S Mam St, Akron, 
Ohio 

Secretary-Treasurer Dr V C Malloy, 2d National 
Bank Bldg, Akron, Ohio 

Time First Monday in January, March, May and 
November 


Atlanta Eye, Ear, Nose and Throat Society 
President Dr B M Cline, 153 Peachtree St N E, 
Atlanta, Ga 

Acting Secretary Dr A V Hallum, 478 Peachtree 
St N E, Atlanta, Ga 

Place Grady Hospital Time 6 00 p m , fourth Mon- 
day of each month, from October to May 


Baltimore Medical Society, Section on 
Ophthalmology 

Chairman Dr Ernst Bodenheimer, 1212 Eutaw PI , 
Baltimore 

Secretary Dr Thomas R O’Rourk, 104 W Madison 
St, Baltimore 

Place Medical and Chirurgical Faculty, 1211 Cathedral 
St Time 8 30 p m, fourth Thursday of each 
month from October to March 


Birmingham Eye, Ear, Nose and Throat Club 


Chicago Ophthalmological Society 

President Dr Samuel J Meyer, 58 E Washington 
St, Chicago 2 

Secretary Dr W A Mann, 30 N Michigan Ave, 
Chicago 2 

Place Continental Hotel, 505 N Michigan Ave 
Time Third Monday of each month from October 
to May 

Cincinnati General Hospital Ophthalmology 
Staff 

Chairman Dr D T Vail, 441 Vine St , Cincinnati 
Secretary Dr A A Levin, 441 Vine St, Cincinnati 

Place Cincinnati General Hospital Time 7 45 p m , 
third Friday of each month except June, July and 
August 


Cleveland Ophthalmological Club 


I 


Chairman Dr Shandor Monson, 1621 Euclid Ave , 
Cleveland 

Secretary Dr Carl Ellenberger, 14805 Detroit Ave, 
Cleveland 


Time Second Tuesday in October, December, February 
and April 


College of Physicians, Philadelphia, Section 
ON Ophthalmology 

Chairman Dr W S Reese, 1901 Walnut St, 
Philadelphia 

Clerk Dr George F J Kelly, 37 S 20th St , 
Philadelphia 

Time Third Thursday of every month from October 
to April, inclusive 


President Each member, in alphabetical order 
Secretary Dr Luther E Wilson, 919 Woodward Bldg, 
Birmingham, Ala 

Place Tutwiler Hotel Time 6 30 p m , second 
Tuesday of each month, September to May, inclusive 

Brooklyn Ophthalmological Society 

President Dr Michael J Buonaguro, 589 Lorimer St , 
Brooklyn 

Secretary-Treasurer Dr Benjamin C Rosenthal, 140 
New York Ave, Brooklyn 16 

Place Kings County Medical Society Bldg , 1313 Bed- 
ford Ave Time Third Thursday in February, April, 
May, October and December 

Buffalo Ophthalmologic Club 

President Dr Walter F King, 519 Delaware Ave, 
Buffalo 

Secretary-Treasurer Dr Sheldon B Freeman, 196 
Limvood Ave, Buffalo 

Time Second Thursday of each month 


Columbus Ophthalmological and Oto- 
Laryngological Society 

Chairman ’ Dr Erwin W Troutman, 21 E State St, 
Columbus, Ohio 

Secretary-Treasurer Dr T Rees Williams, 380 E 
Town St, Columbus IS, Ohio 

Place University Club Time 6 15 p m , first Mon- 
day of each month, from October to May, inclusive 

Corpus Christi Eye, Ear, Nose and 
Throat SoaETY 

Chairman Dr C B Collins, 704 Medical Professional 
Bldg, Corpus Christi, Texas 

Secretary Dr L W O Janssen, 710 Medical Profes- 
sional Bldg, Corpus Christi, Texas 

Time 6 30 p m, third Tuesday of each month from 
October to May 

Dallas Academy of Ophthalmology and 
Oto-Laryngology 


Chattanooga Society of Ophthalmology and 
Otolaryngology 

President Each member, m alphabetical order 

Secretary Dr Douglas Chamberlain, Chattanooga 
Bank Bldg, Chattanooga, Tenn 

Place Mountain City Club Time Second Thursday 
of each month from September to Maj 


President Dr Ruby K Daniel, Medical Arts Bide 
Dallas 1, Texas ’ 

Secretary Dr Tom Barr, Medical Arts Bldg, Dallas 1 
Texas ’ 

Place Dallas Athlefac Club Time 6 30 p m, first 
Tuesdaj of each month from October to June ' The 
November, Januarj' and March meetings are devoted 
to chracal work 
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Des Moines Academy of Ophthalmology and 
Otolaryngology 

President Dr H C Schmitz, 604 Locust St , Des 
Moines, Iowa 

Secretary-Treasurer Dr Byron M Merkel, 604 Locust 
St, Des Moines, Iowa 

Time 7 45 p m , third Monday of everj month from 
September to May 

Detroit Ophthaljiological Club 

Chairman Members rotate alphabetically 

Secretary Dr Cecil \V Lepard, 1025 David Whitney 
Bldg, Detroit 26 

Place Club rooms of Wayne County Medical Society 

Time First Wednesday of each month, November to 
April, inclusive 

Detroit Ophthalmological Society 

President Dr Raymond S Goux, 545 David Whitney 
Bldg, Detroit 26 

Secretary Dr Arthur Hale, 1609 Eaton Tower, De- 
troit 26 

Place Club rooms of Wayne County Medical Society 
Time 6 30 p m , third Thursday of each month 
from November to April, inclusive 

Eastern New York Eye, Ear, Nose and 
Throat Association 

President Appointed at each meeting 

Secretary-Treasurer Dr Joseph L Holohan, 330 State 
St, Albany 

Time Third Wednesday in October, November, March, 
April, May and June 

Fort Worth Eve, Ear, Nose and Throat Society 

President Dr Rev Howard, 602 W 10th St , Fort 
Worth, Texas 

Secretary-Treasurer Dr R H Gough, Medical Arts 
Bldg , Fort Worth, Texas 

Place Medical Hall, Medical Arts Bldg Time 7 30 
p m , first Friday of each month except July and 
August 

Houston Academv of Medicine, Ophthalmological 
AND OtO-LaRYNGOLOGICAL SECTION 

President Dr Lyle J Logue, 1304 Walker Ave, 
Houston, Texas 

Secretary Dr John T Stough, 803 Medical Arts 
Bldg, Houston, Texas 

Place Medical Arts Bldg, Harris County Medical 
Society Rooms Time 8 pm, second Thursday of 
each month from September to June 

' Indianapolis Ophthalmological and Oto- 
laryngological Society 

President Dr Myron Harding, 23 E Ohio St, 
Indianapolis 

Secretary Dr Kenneth L Craft, 23 E Ohio St, 
Indianapolis 

Place Indianapolis Athletic Club Time 6 30 p m , 
second Thursdaj of each month from November to 
!Mav 


Kansas Cit\ Society of Ophthalmology and 
Oto-Laryngology 

President Dr Edgar Johnson, 906 Grand Ave , Kansas 
City, Mo 

Secretary Dr W E Keith, 1103 Grand Ave, Kansas 
City, Mo 

Time Third Thursday of each month from October to 
June The November, January and March meetings 
are devoted to clinical work 

Long Beach Eye, Ear, Nose and 
Throat Society 

Chairman Dr Dennis Smith, 623 Security Bldg , Long 
Beach 2, Calif 

Secretary-Treasurer Dr Robert Null, 710 Security 
Bldg, Long Beach 2, Calif 

Place Seaside Hospital Time Last Wednesday of 
each month from October to May 

Los Angeles Society of Ophthalmology and 
Otolaryngology 

President Dr Orne E Ghnst, 210 N Central Ave, 
Glendale, Calif 

Secretary-Treasurer Dr K C Brandenburg, 110 Pine 
Ave, Long Beach 2, Calif 

Place Los Angeles County Medical Association Bldg, 
1925 Wilshire Blvd Time 6 00 p m , fourth Mon- 
day of each month from September to May, inclusive 

Louisville Eye and Ear Societv 

President Dr Joseph S Heitger, Heyburn Bldg, 
Louisville, Ky 

Secretary-Treasurer Dr J W Fish, 321 W Broad- 
way, Louisville, Ky 

Place Brown Hotel Time 6 30 p m , second Thurs- 
day of each month from September to May, inclusive 

Lower Anthracite Eye, Ear, Nose and 
Throat Society 

Chairman Each member in alphabetical order 

Secretary Dr James J Monohan, 31 S Jardin St , 
Shenandoah, Pa 

Medical Society of the District of Columbia, 

Section of Ophthalmology and 
Otolaryngology 

Chairman Dr P S Constantinople, 1835 I St N W, 
Washington 

Secretary Dr Frazier Williams, 1801 I St N W , 
Washington 

Place 1718 M St N W Time 8pm, third Friday 
of each month from October to April, inclusive 

Memphis Society of Ophthalmology and 
Otolaryngology 

Chairman Each member m alphabetical order 

Secretary Dr Sam H Sanders, 1089 Madison Ave, 
Memphis, Tenn 

Place Eye Clinic of Memphis Eye, Ear, Nose and 
Throat Hospital Time 8pm, second Tuesday of 
each month from September to May 

Milwaukee Oto-Ophthalmic Society 

President Dr Leon H Guerin, 324 E Wisconsin Ave, 
Milwaukee 2 

Secretary-Treasurer Dr Frank G Treskow, 411 E 
Mason St , Milwaukee 2 

Place University Club Time 6 30 p m, fourth 
Tuesday of each month from October to May 
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Montgomery County Medicau Society 

Chairman- Dr H V Dutrow, 1040 Fidelity Medical 
Bldg, Dayton, Ohio 

Secretary-Treasurer Dr Maitland D Place, 981 Kci- 
bold Bldg , Day-ton, Ohio 

Place Van Cleve Hotel Time 6 30 p m , first Tues- 
day of each month from October to June, inclusive 

Montreal Ophth \lmological Society 

President Dr J Rosenbaum, 1396 Stc Catherine St 
W., Montreal, Canada 

Secretary Dr L Tessier, 1230 St Joseph Blvd E, 
Montreal, Canada 

Time Second Thursday of October, December, Febru- 
ary and April 

Nashville Academv of Ophthalmoi og\ and 
Otolartngologt 

Chairman Dr M M Cullom, /OO Church St , Nash- 
ville, Tenn 

Secretary Dr R E Sullivan, 432 Doctors Bldg , 
Nashville, Tenn 

Place St Thomas Hospital Time 8 pm, third 
Monday of each month from October to May 

New Haven Ophth almological Societv 

President Dr William H Ryder, 185 Church St, 
New Haven, Conn 

Secretary Dr Frederick A Wiess, 255 Bradley St , 
New Haven, Conn ' 

New Orleans Ophth almoiogical and Oto- 
laryngological Society 

President Dr W B Clark, 1012 American Bank Bldg , 
New Orleans 

Secretary Dr Mercer G Lynch, 1018 Maison Blanche 
Bldg, New Orleans' 

Place Louisiana State University Medical Bldg 
Time 8 pm, second Tuesday of each month from 
October to May 

New York Academy of Medicine, Section of 
Ophthalmology 

Chairman Dr Thomas H Johnson, 30 W 59th St , 
New York 

Secretary Dr Wendell L Hughes, 131 Fulton Ave, 
Hempstead, N Y 

Time 8 30 p m , third Monday of every month from 
October to May, inclusive 

New York Society for Clinical 
Ophthalmology 


Omaha and Council Bluffs Ophthalmological 
ano Oto-Laryngoiogical SoaETY 

President Dr D D Stoncevpher, Nebraska City, Neb 
Secretary-Treasurer Dr W Howard Morrison, 1500 
Medical Arts Bldg, Omaha, 

Place Omaha Club, 20th and Douglas Sts, Omaha 
Time 6pm dinner; 7pm program, third Wednes- 
day of each month from October to May 

Passaic-Eergfn Ophth A iMOioGiCAL Club 

President Dr Thomas Sanfacon, 340 Park Avc, 
Paterson, N J 

Secretary -Treasurer Dr J Averbach, 435 Clinton 
Avc, Clinton, N J 

Place Paterson Eye and Ear Infirmary Time 9 pm, 
last Friday of every month, except June, July and 
August 

Philadeiphia Countv Medical Societv, 

Eve Section 

President Dr Isaac Tassman, 136 S 16th St . Phila- 
delphia 

Secretary Dr Glen Gregory Gibson, 255 S 17th St , 
Philadelphia 

Time First Thursday of each month from October 
to May 

Pittsburgh Ophthalmological Sociftv 

President Dr George H Shuman, 351-5th Avc , Pitts- 
burgh 

Secretary Dr Robert J Billings, 509 Liberty Avc, 
Pittsburgh 

Place Pittsburgh Academy of Medicine Bldg Time 
Fourth Monday of each month, except June, July, 
August and September 

Reading Eve, Ear, Nose vnd Throat Society 

President Dr Isaac B High, 326 N 5th St , Reading, 
Pa 

Secretary Dr Paul C Craig, 232 N 5th St , Reading, 
Pa 

Place Wyomissing Club Time 6 30 p m, third 
Wednesday of each month from September to July 

Richmond Eve, Ear, Nosi and Throat Societv 

Piesident Dr Luther C Brawner, Professional Bldg, 
Richmond, Va 

Secretary Dr Clifford A Folkes, Professional Bldg 
Richmond, Va 

Place Westmoreland Club Time 6 p m, second 
Monday of each month from October to May 


President Dr Milton Berliner, 57 W 57th St. New 
York 

Secretary Dr Benjamin Esterman, 983 Park Ave 
New York 

Place New York Academy of Medicine, 2 E 103d St 
Time 8 p m, first Monday of each month from 
October to May, inclusive 


Rochester Eye, Ear, Nose and 
Throat Society 

President Dr Frank Barber, 75 S Fitzhugh St 
Rochester, N Y 

Secretary-Treasurer Dr Charles T Sullivan 277 
Alexander St, Rochester, N Y ’ 


Oklahoma City Academy of Ophthalmology 
AND Otolaryngology 

President Dr James P Luton, 117 N 
Oklahoma City 

Secretary Dr Harvey O Randel, 117 N 
Oklahoma City 

Place University Hospital Time Second Tuesd; 
each month from September to May 


St Louis Ophthalmic Society 

President Dr C C Beisbarth, 3720 Washington Blvd 
St Louis ’ 

Secretary Dr H R Hildreth, 508 N Grand Blvd 
St Louis ’ 

Place Oscar Johnson Institute Time Clinical meet- 
ing, 5 30 p m, dinner and scientific meeting 6 30 
p m , fourth Friday of each month from October to 
April, inclusive, except December 
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San Antonio Ophthalmo-Oto-Laryngological 
Society 

President Dr Belvm Pritchett, 705 E Houston St, 
San Antonio 5, Texas 

Secretary-Treasurer Lt Col John L Matthews, AAF 
School of Aviation Medicine, Randolph Field, Texas 

Place San Antonio, Brooke General Hospital, Ran- 
dolph Field or San Antonio Aviation Cadet Center 
Time 7pm, second Tuesday of each month from 
October to May 

San Francisco County Medical Society, 
Section on Eye, Ear, Nose and Throat 

Chairman Dr Roy H Parkinson, 870 Market St, 
San Francisco 

Secretary Dr A G Rawlins, 384 Post St , San 
Francisco 

Place Society’s Bldg , 2180 Washington St , San Fran- 
cisco Time Fourth Tuesday of every month except 
June, July and December 

Shreveport Eye, Ear, Nose and 
Throat Society 

President Dr David C Swearingen, Slattery Bldg , 
Shreveport, La 

Secretary-Treasurer Dr Kenneth Jones, Medical Arts 
Bldg , Shreveport, La 

Place Shreveport Charity Hospital Time 7 30 p m , 
first Monday of every month except July, August 
and September 

Spokane Academy of Ophthalmology and 
Oto-Laryngology 

President Dr Oarence A Veasey Sr , 421 W River- 
side Ave , Spokane, Wash 

Secretary Dr Clarence A Veasey Jr, 421 W River- 
side Ave , Spokane, Wash ^ 

Place Spokane Medical Library Time 8pm, fourth 
Tuesday of each month except June, July and August 


Syracuse Eye, Ear, Nose and 
Throat Society 

President Dr A H Rubenstein, 713 E Genesee St, 
Syracuse, N Y 

Secretary-Treasurer Dr I H Blaisdell, 713 E 
Genesee St, Syracuse, N Y 

Place University Club Time First Tuesday of each 
month except June, July and August 

Toledo Eye, Ear, Nose and 
Throat Society 

Chairman Dr L C Ravin, 316 Michigan St , Toledo 2, 
Ohio 

Secretary Dr W W Randolph, 1838 Parkivood Ave , 
Toledo, Ohio 

Place Toledo Club Time Each month except June, 
July and August 

Toronto Academy of MsDiaNE, Section of 
Ophthalmology 

Chairman Dr W R F Luke, 316 Medical Arts Bldg, 
Toronto, Canada 

Secretary Dr W T Gratton, 216 Medical Arts Bldg, 
Toronto, Canada 

Place Academy of Medicine, 13 Queens Park Time 
First Monday of each month, November to April 

Washington, D C, Ophthalmological Society 

President Dr Harold M Downey, 1740 M St N W , 
Washington, D C 

Secretary-Treasurer Dr Richard W Wilkinson, 1408 
L St N W, Washington, D C 

Place Medical Society of District of Columbia Bldg, 
1718 M St N W , Washington, D C Time 7 30 
p m , first Monday in November, January, March 
and May 

Wilkes-Barre Ophthalmological Society 

k 

Chairman Each member in turn 

Secretary Dr Samuel T Buckman, 70 S Franklin 
St, Wilkes-Barre, Pa 

Place Office of chairman Time Last Tuesday of 
each month from October to May 
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the youngest generation Confirmation of the 
piesence of cataract was usually made by more 
than one person m those cases in which we \\ ere 
unable to make an examination Newborn in- 
fants in the family were watched carefully by the 
paients and the relatives for the first evidence 
ot visual difficult}, and those having cataiact 
weie known from early childhood to have sub- 
noiinal vision In no member of the family who 
was unaffected with cataract in childhood was 
cataract known to develop later in life 

The majority of the family, whose industry is 
3.\ erage, have remained m rural districts engaged 
111 ivork such as that lequired of laborers, faim- 
eis and unskilled workmen A few have been 
factory workers No one m the family either 
with or without cataiact has achieved unusual 
pi eminence or success m an} field of ivoi k , noi 
were any persons encountered of the economi- 
cally dependent and shiftless type The homes 
that w'ere visited were average for their economic 
lei el Evidences of physical, moral or mental 
degeneracy in the famil} were absent Two pei- 
sons, III 15 and IV 28, w^ere said to be of sub- 
normal mentality However, all whom w e 
examined were of good ph}sique and skeletal 
structure, with no eiidence of rickets, and ot 
apparently average intelligence Some of the 
children, both with and without cataiact, were 
ot unusually attractive appearance The teeth of 
nearly all the cataractous persons examined were 
inspected, there were no greater than average 
incidence of caries, and no malformations Onl} 
one person, IV 47, had a few'- horizontal ridges 
on his teeth No histoi} of convulsions during 
infancy was elicited from any member of the 
family 

Most of those with cataiact whom we saw' 
had had onl} one eye ti eated surgically, and wuth 
this eye possessed approximately noimal cor- 
lected vision In a majont}’- of the cases the sui- 
gical treatment up to about the age of 30 had 
been repeated discissions The cataract w'as 
unaccompanied b} any othei stiuctuial abnor- 
malities of the eye A complicated myopia 
occurring m III 18 and some of her descendants 
lequired thin cataract lenses to coirect the eyes 
aftei operation III 18 had a satisfactory intra- 
capsular lens extraction, but high myopic degen- 
eiation caused poor vision IV 13, wdio also had 
extensive myopic letinal degeneration, had had 
bilateral extracapsular lens extractions followed 
later by retinal separations This t} pe of myopia 
did not occur in the othei lines w ith the cataract 
In only one instance (V 5) had surgical treat- 
ment consisting of discission of one eye been fol- 
lowed bi complications which w'ere disastrous to 
1 tsion 


, f-' V. f ^ 



Fig 1— The pechgiee of the B family Ihe ciicle with the diagonal line through it indicates normal eyes, examined, the white circle eyes reported normal 
but not ex limned, the circle with the heavy black border, eyes with cataract, examined, the black ciicle, eyes reported cataractous, not examined 


r thMAN-NEEL—IN MERIT ED CATARACT. 
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A detailed descuption of the B genealog) 
follows 


II 1 D B had cataracts His vision had ali\ays 
been poor He iias neicr able to read newsprint even 
hetw eL his fingers His ^ isiou gradually became w-orsc, 


anterior laicrs ot the pcnpheral third of the kns were 
radiating opacities and vacuoles 

II 11 C B had cataracts IIis vision had alwajs 
been poor, but he was able to sec bcttci at night than 
in bright sunlight Both cataracts were icnioicd at 
about the age of 65 He died at the age of 80 



sc that one cataract was reinmed at the age of 00 
He died at the age of 74 \ears 
II 3 G B had good Msion throughout his life, and 
never wore glasses He died at the age of 74 \ears of 
heart disease 

II 6 (fig 2) EBB, aged 82, had cataracts As a 
child at school she had difficulty with her vision, which 
during later years gradually became w^orse The cata- 
ract m the right eye was removed at the age of 60 
w'lth good corrected vusion following Ophthalmoscopic 
examination of the left eye showed a complete white 
lens opacity 

II 8 SBC had cataracts She had poor vision 
throughout life, becoming worse with age Operation 
was not perfoimed She died at the age of 77 after 
piolonged heart trouble 

II 9 Ophthalmoscopic examination was pei formed 
The lenses were clear 

II 10 (fig 3) RED, aged 74, had cataracts She 
had always had difficulty reading and was able only to 
read newsprint between her fingers with her hand 
shading her eyes, or when m a dark corner of a room 
She was never able to see well in a bright light On 
ophthalmoscopic examination through pupils dilated to 
8 mm, a ring was seen encircling the middle half of 
the lens In the axial region were radiating, hneai 
opacities, mixed with flakes and vacuoles, the latter 
being more common m the anterior layers In the 



Fig 3 — Ophthalmoscopic view of the cataract in II 10 
(R B D , aged 74) 

II 13 W B had cataracts He had pooi vision 
thioughout his life, and was forced to do outdoor work 
He died at the age of 55 of a sudden heart attack 

II 16 jM B R had good vision and could sew and 
read newsprint Death occuried at the age of 69 

HI 2 G B McF, aged 41, had cataiacts One eye 
was operated on 

III 3 C B had good eyesight Death occurred at 
the age of 20 from accidental scalding 
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III 5 D B Jr , aged 35, had cataracts Both cata- 
racts were needled 

III 8 G B V , aged 32, had good eyesight 
III 10 E B I\I , aged SI, had cataracts 
III 11 This child died at 3 j'ears of age 
III 12 L B had cataracts He had extremely poor 
ejesight He died at 35 years of age of tuberculosis 


III 21 AI B , aged 56, a storekeeper, had cataracts 
One 63 6 was operated on at the age of 36 Vision in 
that 63 6 with glasses w'as good 
III 23 J CM, aged 70, had cataracts All her 
life she was forced to hold things ^ery close She 
sewed and read with difficult 3 One eye had been 
operated on, the resulting iision was unknown 



Fig 4 — Slit lamp Mew of the cataract in III 18 (M B H, aged 61) 


III 14 C B E , aged 44, had good 03 esight 
III 15 Eyesight w'as good He was described as 
feeble-minded Death occurred at the age of 48 
III 16 A B , aged 50, had good eyesight 
III 18 (fig 4) M B H , aged 61, had cataracts 
Vision had alwa 3 s been impaired She was unable to 
go far m school because of her eyesight In 1938, 
intracapsular cataract extraction wuth iridectomy was 
performed on her right eye Retinoscopic examination 
revealed yision in the right 63^0 with a -|- 6 50 D sph 3 
-1- 2 50 D cvl to be 13/200 The media of this eve 
were clear There was a myopic conus with retinal 
degeneration, extending 4 disk diameters temporal to 
the disk On the lower and temporal peripheries were 
areas of retinal degeneration Vision of the left eye 
equaled hand movements Through the dilated pupil 
there was a dull red reflex around a central sphere, 
which was diffusel 3 opaque, and in which were large 
whitish bodies scattered through all depths Each of 
tliese bodies was a uniformb'^ white spherical opacity 
with slightl 3 blurred borders Surrounding the large 
sphere was a thin zone of fine punctate opacities and 
farther out a linear zone In the peripheral outer fourth 
in the deeper la 3 ers of the anterior cortex was a innge 
of radiating opaque spokes The posterior la 3 ers of 
the lens contained radial opacities 

III 20 kl B B , aged 51, had no difficultv with 
vision 



Fig 5 — Ophthalmoscopic view of the cataract in III 
30 (R D , aged 48) 

III 24 B C , aged 61, had cataracts He always had 
c\tremel 3 ’' poor v ision and stumbled ov er things until 
one eye was operated on, at about the age of 36 
III 25 A C, aged 60, had good vision 
III 28 W C had cataracts He preferred a dim 
light, m which he could read larger newsprint type, he 
was unable to read in bright sunlight He died at the 
age of 52 of a sudden attack of heart disease 
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III 30 (fig 5) R D . aged 48, had cataiacls He 
ahvajs had had some difficult} in reading His vision 
had graduall} become poorer An ophthalmoscopic 
examination through pupils dilated to 8 nnn rc\ealcd 
around tlie middle third of the axis of the lens, and 
located mor-e in the anterioi la}crs, scattcicd, fine opaci- 
ties together vith numerous larger lound ones ^\hlch 
appeared as \acuoles In the outei third of the lens 
^\ere radiating clefts and \aciioles The extreme pcriph- 
er} of the lenses vas clear The fundi were normal 
HI 33 E D F, aged 41, had no Msual difficult} 

HI 34 (fig 6) G D , aged 36, had cataracts He 
reads Ishihara color perception charts rcadiK Pare- 
drme hvdrobromide ^’-homatropine h}d!obromidc was 
used as a c}cloplegic for refraction 
A^ision with a -1-175 D c}l, ax 70 in the right e\e 
was 6/10-2, m the left e\e with a -f 1 7S D c\l ax 85 
It was 6/10-1 


In the dcepei /ones of the lens in the axial icgion were 
main powdery, imieli finer clumps of crystals, of bnl- 
hanth lenectiiig colois In addition there were occa- 
sional small flakes A few' fine granulai opacities were 
ill the posterior /ones The fundi were normal 

HI 35 Parcdrine In drobromidc-homatropinc hydro- 
biomidc was used as a c}cloplcgic for the i enaction 
Vision in the light c\c with a — 175 D sph ^ 
— 100 D c\l, ax 55 was 6/5-3, in the left esc with a 
— 1 75 D spli C — 0 75 D cyl , ax 80 it was 6/5-4 
]Mcdia, disks and macula were normal 
III 56 F B , aged 69 years, had cataracts 
III 39 MBS aged 60 years, had good cvesight 
HI 40 W B had cataracts Death occurred at 62 
fioiii cancer 

HI 45 E B T aged 48 had good Msion 
III 44 H B D . aged 45, had good \ision 



Fig 6 — Slit lamp view of cataract m III 34 (G D , aged 36) 


By retinoscopic examination, opacities w ere seen on the 
axial half of the lens without a sharply limited zonular 
distribution With the sht lamp the opacities were 
seen to be larger and less numerous than those m his 
daughter IV 59 (fig 11), and were located in the 
anterior subcortex and in the anterior adult nuclear 
region In the periphery of the deep anterior cortex 
there was a radial ring composed of spear-shaped opaci- 
ties and clefts 

By direct illumination, the individual opacities re- 
sembled flakes of mica, the central portion of each was 
nearly clear, w'lth its outer ring extremely iridescent 

11 The composition of paredrine hydrobromide is 
parahydroxy-a-methylphenylethylamine hydrobromide, 1 
per cent, made isotonic with sodium chloride and pre- 
sen ed with merthiolate, 1 100,000 


111 XI R had good Msion 


ixeam occurrea a 


61 from cancer 

III 46 C R , aged 62, had good eyesight 
HI 48 P R S , aged 60, had good vision 

i 2, B McF, age, 

to, both had good eyesight 

lA^ 3 G McF , aged 10, had cataracts and eyesigh 
was poor ® 

Tw i had good eyesighl 

5 This member of the family, aged 5 had catp 
racts Both lenses had been needled once 

sighT ^ had Sood eye 

IV S„ L M , aged 26, did not have cataracts 

ly 9 aged 24, IV 10, G B , aged 21, IV 11 F B 
aged 19. m the army, and IV 12, W B , aged 8, all hac 
good eyesight 
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IV 13 EH, aged 43, had cataracts Both cataracts at school The cataract m the left eye \\as needled 
were remo^ed with iridectomies Retinal separation in four times when he was 17 years of age The left 

the right eye occurred m 1936 For a retinal separation pupil was clear Numerous vitreous opacities were 

m the left eye in 1943, operation was performed with seen AOS disk diameter white conus was seen below 

perforating scleral diathermy, with successful restora- the left disk The fundus was normal Vision in the 

tion of reading Msion Although tJie fundi could not left eye with a H 600 D sph C + 1 50 cyl , a\ 60 was 



Fig 7 — A, slit lamp \iew of the cataract in IV 18 (O H R aged 41), B, schematic cross section of the 
lens in the same person 

be seen clearh, extensile nnopic degeneiation was 6/7 5, +3 00 D sph was added to read Jaegers test 
^ ,s,fale ' tipe 2 at 36 cm Vision m the right eye was limited to 

IV 16 G H J, aged 41 had no trouble with iision hand movements The central half of the lens was 

IV 18 (fig 7) O H R aged 41 had cataracts He visible through a dilated pupil as a slighth irregular 

worked as a factory inspector He had great difficultv spherical opacitv with a narrow aone of very fine w u 
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specks surrounding it The central nuclcai opacitv 
had flakelike opacities scattered throughout, more 
denseh m the periphery, together with manr' finei punc- 
tate ones These larger flakes possessed some thickness 
and a uniform opaqueness An oval anterioi polai 
opacity continued backward along the lens axis as a 
fusiform opacity to the nucleus Opaque spokes were 
\isible at different depths peripheral to the fetal nucleus, 
forming zonular iiders 

IV 19 M H aged 37, had cataiacts One eye nas 
believed to have been operated on 

IV 21 S H , aged 35, had good vision w ith tlie aid 
of glasses 

IV 23 (fig 8 A) M H D , aged 33 had cataiacts 
The right eye was needled at the age of 16 Vision 
11 this eye with correction r\as 6/6, in the left e\e it 
was 2/200 Through the dilated left pupil the central 
half of the lens W'as a shaiplv outlined semiopaque 
sphere ivith opaque flakes at all depths, a gicatei num- 
ber toward the periphery of this area The indnidual 
flakes were uniformly dull opacities w’lth slightlv bluiied 
margins, and were scattered thiough all depths of the 
nucleus, though less numerous m the deeper larers 
The central two thirds of this nucleus w'as a dull opaque 
legion rather clearly demarcated A faint iing of 
powdery w’hite spots sharply outlined the fetal nucleus 
A thin line circled a more peripheral zone Close to 
the periphery of the lens was a ring of slightly vcllowish 
flakes , extending from the periphery m the anterioi 
part of the cortex and limited to a narrow zone were 
radial, linear opacities which passed tow’ard the centei 
At the anterior pole of the lens was a triangulai irides- 
cent W'hite opacity wnth an opacity continuing backward 
to the nucleus 

IV 24 (fig 8B) AH, aged 34, had cataracts He 
worked as a factory packer He attributed Ins inability 
to go further than eighth grade in school to his pooi 
eyesight The cataract in his right eve was needled 
three times at the age of 21 The left eje was dnergent 
15 degrees Vision in the right eye with a -4-1300 
D sph C -4-200 cyl , ax 20 was 6/6 The right disk 
showed slight physiologic cupping The retina and 
macula w-ere normal Vision in the left e\e was 3/200 
V'lth a retinoscope, through the dilated left pupil, the 
central half of the lens was seen to be occupied b> a 
sharplv delineated opacity without a led reflex, a red 
reflex existed peripheral to tins With the slit lamp 
the opaque, anterior Y suture of the fetal nucleus w'as 
clearlj visible on the anterior surface of this central 
opaque sphere The three arms formed notches at the 
periphery of the nucleus, each notch marked bj an in- 
dentation of the thin zone of fine wdiite opacities im- 
mediately surrounding the nucleus Solid, gravish, oral 
and spherical bodies, somewhat denser toward the 
peripheral zone, were scattered through the anteiior 
part of the fetal nucleus w'hen examined b\ section 
The central portion of the lens w'as a milk} opaque zone 
Peripheral to the fetal nucleus were fine white lines 
which, when follow'ed individual!} through the different 
depths, were anterior and posterior fibers joining in an 
acute angle toward the penpher} to form riders 

IV 25 R H , aged 33, had cataracts He w orked as 
an elevator operator The cataract in the right ere 
was needled w'hen he was 20 }ears old He had alwa}s 
had poor vision, and completed the eighth grade at 
school with difficulty Exotropia of 12 degrees was 
present in the left eje Vision in the right eve with a 
-f 9 50 D sph was — 6/7 5-1 Slight phvsiologic cup- 
ping of the optic disk w as seen The retina w as normal 
Vision in the left e}e was 2/200 The central halt of 
the lens was an opaque sphere sui rounded bv a nariow 


zone of very hue dots, which in turn w'as sunounded 
by a second nairow peripheral zone that was faintlj 
opaque In the fetal nucleus were solid, white, round 
and oval bodies scattered at all depths, more of them 
anteriorly, where the spheres were arranged somewhat 
ladially Others were toward the periphery of the 
nucleus An anterior fusiform opaciti continued from 
the fetal nucleus to the anterior capsule of the lens 
where, at the anterior lens pole, there was a small 
shining capsular opacit} Peripheral to the fetal nucleus 
W'ere linear, ladiating w'hite riders 

IV 26 (fig 9) AI H , aged 30, had cataiacts He 
worked as a faimei The left eye had been needled 
several times in the past yeai An opacity still re- 
mained in the pupillary region Vision in the right 
eye was 6/20-1 Through a dilated right pupil a red 
reflex was present which was broken up by numerous 
opacities radiating from the densest portion along the 
axis of the lens Slit lamp examination showed a 
feather-like arrangement of opaque lens fibers along 
the sutures of the adult nucleus Three small capsular 
and subcapsular opacities existed at the anterior pole 
In the lower temporal periphery there was a single 
group of radiating opacities in the cortex In the pos- 
terior subcortical and nuclear regions w'ere similar 
opaque lens fibers along the sutures In the cross sec- 
tion there was a zone deeper in the adult nucleus 
composed of ver} fine opaque strands More centrallv 
\ as a zone of faint minute specks, surrounding a central 
hazy opacity, in the center of which was an irregular 
dense w’hitc opacity Theie were no flakelike opacities 
visible in the lens 

IV 28 D H , aged 28, had cataracts This person 
was seen but not examined She was of subnormal 
mentality 

IV 30 E H C , aged 26, had clear lenses as revealed 
b} examination w ith a retinoscope through dilated pupils 
With the slit lamp, approximately fifteen fine flakelike 
opacities were seen in the right eye posterior to the 
anterior Y suture, and on the left lens, in a similar 
position, about ten 

IV 31 B H , aged 23, had cataracts The cataract 

in the right eye had been needled, and v'lsion in this 

eye was 6/6 with a lens Through the dilated left 
pupil an opacity of the fetal nucleus was observed with 
a narrow' zone of fine pow'dery opacities surrounding it 
In the fetal nucleus were scattered flakes, with a greater 
number toward the penpheiy, each flake a gra}ish 
opacity with a white center Peripheral to the fetal 
nucleus were radiating anterior and posterior opaque 
fibers forming riders, and near the extreme peripheiv a 
ling of large white flat flakes 

IV 32 V B , aged 30, had good vision 

IV 35 B C D , aged 40, had good vision w'lth 

glasses Slit lamp examination of the lenses showed 
only an occasional punctate opacity, no moie than 
avei age 

IV 36 EM, aged 38, had good vision He wore no 
glasses 

IV 39 H C , aged 35 , IV 41, F C , aged 33 , and 
IV 43, M C , aged 30, all had good eyesight 

IV 45 B C S , aged 36, had cataracts The left 
lens had been needled, with a good result The family 
described the right eye as having a very noticeable white 
opacity in the pupil 

IV 46 D C , aged 16, had cataracts In 1937, a 
sketch of her lenses as recorded on her chart showed 
a nuclear opacitv such as occurred in most of the 
descendants of III 18 Refraction, with homatropine 
hvdrobromide used as a cjclople^ic, showed ''^sion in 
the right eve witli a — 0 75 sph ^ — 1 oO cyl, ax 180 
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to be 6/20 4- 1 > left c\ c, w ith — 0 50 sph C 

— 1 25 cyl , ax 170, 6/15 + 2 Ihc cataiact in tlic right 
e^e was needled twice in 1937, that in the left cjc twice 
in 1938 In 1940, an alternating exotropia de\ eloped 
Refraction in 1943 showed MSion in the right eye with 
-f 12 00 sph C -f 1 50 c\ 1 , a\ 94 to be 6/6-2 , in the 


IV 47 (fig 10) R C„ aged 12, had cataracts 
The left lens was needled twice in 1940 The right lens 
was needled in 1941, and again in 1943 lor a wrinkled 
posterior capsule As first needling in each c>e had 
been done before the piticiit came under our obseiia- 
tioii the t\pe of cataract is unknown In tlncc clusters 



\ 


^ 'lew of the cataract in IV /"M u 

the same person H, aged 30) B, schematic cross section of the le 


TherrwSf a^is'def ^ +125 cjl, ax 90, 6/5 

after-catarari , ^ exotropia On the right 

«e,e Ish,hara charts tscrc ?aHU. read 


the bodies w ere found in the low er left ms Vmo'n "n t 
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nght eve with a + 12 75 D sph ^ + 1 00 D c\l , ax 
90 uas 6/7 5 + 2, in the left eye with + 12 SO D sph 
C + 1 75 D cjl , ax 90, 6/7 5 —2 



Fig 10 — A group of the globules seen on the ins ot 
the right eve of IV 47 (R C, aged 12), three ^eaIS 
after discission of the cataract 

IV 48, aged 12, and IV 49, aged 4, were examined 
ophthalmoscopicalh , and the media were found to be 
clear 

IV 50, aged 22, IV 51, aged 21, IV 52, aged 18, 
IV 53, aged 16, IV 54, aged 12, IV 55, aged 9, IV 56 
aged 5 , IV 57, aged 2 , and IV 58, a babj , all had good 
e^ esight 

IV 59 (fig 11) B D, aged 16, had cataracts 
Her vision was gradually becoming slightly worse Re- 
fraction, with paredrine hj drobromide-homatropine h\- 
drobromide used as a cjcloplegic, showed vision in the 
right ej e w'lth a -F 0 50 D sph C — 2 00 D cj 1 , ax 1^ 
to be 6/7 5-2, in the left eje with -f 1 00 D sph ^ 
— 2 25 D cyl , ax 60, 6/7 5 — 3 On retinoscopic ex- 
amination no zonular opacities w'ere seen, but along 
the middle half of the lens axis, somew'hat radiallj dis- 
tributed, were vacuoles and fine granular opacities Slit 
lamp examination of the lenses re\ealed that the indi- 
vidual opacities were smaller than those of her father, 
III 34, W of the same character Located m the an- 
terior adult nuclear layer were scattered flakes, the 
peripherj of each iridescent and each center almost 
clear Aw'ay from the axial region, the opacities were 
much less dense and appeared as vacuoles Deeper 
in this zone the opacities w^ere groups of fine, shinv 
crystals located at all depths and without zonular dis- 
tribution A more dense group of these opacities was 
located at the position of the posterior Y suture \ few.' 
opacities were scattered throughout the center of the lens 
Scarceh anj opacities w'ere present in the more posterior 
zones of the lens The fundi were normal 

IV 60 K D, aged 8, had refraction performed with 
atropine used as a C3 cloplegic Vision in the right ei e 
with a + 0 25 D sph ^ -f 1 00 D cjl , ax 90 was 6/10 
in the lelt e\ e w'lth a -f- 0 25 D sph Ci -r 1 00 D c\ 1 
ax 75, 6/10 On retinoscopy the outline of the fetal 
nucleus was \isible, but no opacifications were present 
Bi slit lamp, the lenses were clear, except for a few 
\eri fine granules in the center of the lens The fundi 
were normal 

IV 61 E B , aged 40, had normal ^ ision 
IV 63 M B iM , aged 38, had cataracts 
IV 64 was belie\ed to haae good vision 
IV 65 R S , aged 28, IV 66, and IV 67, aged 24, 
had good ev esight 


IV 68 F B M , aged 35, had cataracts The cata- 
racts had been operated on She did office work 

IV 70 M B T, aged 40, had good vision 

IV 71 W B , aged 30, did not wear glasses and was 
believed to have good ev esight 

IV 72 This person, aged 28, had no trouble with 
the ejes 

IV 73 This person, aged 40, was believed to have 
good vision 

V 1 (fig 12) E H, Jr, aged 12, had cataracts 
Vision in the right ej e equaled 6/20 -f 1 , in the left 
eje 6/20 The smallest print he could read was 
Jaeger’s test type 6 at 21 cm with the right eye 
and Jaeger’s test type 5 at 15 cm with the left eye 
The pupils dilated to 7 mm There was a spherical 
opacity in the central half of the lens By slit lamp 
the fetal nucleus was sharply limited and contained large, 
semitransparent, circular and oval flakes, each flake 
centered by a dense white opacitv These were dis- 
persed m greater numbers toward the periphery of the 
fetal nucleus In a narrow zone surrounding the nucleus 
were man)' minute flakes Peripheral to this was another 
zone in which were several groups of posterior opaque 
fibers The corresponding anterior fibers were clear 
Y sutures were not v'lsible In the adult nucleus and 
cortex which ophthalmoscopically appeared clear were 
visible peripherally v'ery fine, radial, linear opacities, 
terming riders The posterior region of the fetal nucleus 
was readily visible, containing fewer of the large opaci- 
ties than anteriorlj There was no greater opacity in 
the center of the fetal nucleus, 1 e, the embrjonic 
nucleus 

V 2 L J , aged 22, in the army , and V 3, D J , 
aged 14, both had good eyesight 

V 4 R F, aged 15, had no visual difficulty 

V 5 R R, aged 12, had cataracts Both e>es had 
been needled before our examination, the right e 3 'e 
unsuccessful!) Ev’identlv the operation on the right 
eye vv'as followed b) uv'eitis and glaucoma The left eye 
had good vision with a cataract lens 

V 6 SR, aged 11, had refraction performed, with 
paredrine hydrobromide-homatropine h) drobromide 

as a cycloplegic Vision m the right eye with a -f 1 00 
D sph C + 1 25 D cyl , ax 90 was 6/12 , in the left 
eve with a + 1 50 D sph ^ -J- 1 00 D cyl , ax 90, 

5/75 2 There was no phoria The fundi were normal 

SUt lamp examination of the lenses revealed them to 
be of average clearness for her age, except in the upper 
nasal peripher) in the right lens, where there was a 
small opaque flake limited to a definite zone 

V 7 In M D , aged 6 , and V 8 , aged 3, the condition 
of the ev es was unknown to family 

V 9 In J D , aged 12, slit lamp examination through 
dilated pupils showed clear lenses 

V 10 CD, aged 10, had cataracts Vision in each 
eve was 14/200 With pupils dilated to 7 mm the 
central half of the lens was a sharply outlined spherical 
opacit), with a surrounding narrow zone of very fine, 
powder) spots Farther out in the lens extending to the 
peripher) were fine riders In the nuclear opacity, pearl- 
hke spheroids were scattered irregularly m almost the 
entire outer third Onlv occasional spheroids were seen 


m the deeper zones 

V 11 ID, aged 5, and V 12, W D, aged 3, 
clear lenses when examined through dilated pupils vv 


slit lamp 

V 13 (fig 13) B H, aged 7, had cataracts She 
had had difficult) seeing her school work Vision m 
the right e)e was 18/200, in the left eye 18/200 
Retmoscopv with atropine as a c) cloplegic was difficult 
because of the opacitv of the lenses, and glasses did 
not appreciabl) improve vision Vision in the right eje 
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with a — 100 D sph C — 150 D c\l, a\ 180 was 
18/200, m the left eye with a —025 D sph C and a 
— 0 50 D c\l, ax 180, 18/200 The central hahes 
of the lenses w'ere partially opaque spheres surrounded 
b} thm zones of fine punctate opacities In the centei 
of the lens was a large dense granular opacitj sur- 


V 14 D H , aged 6, liad cataracts Rctinoscopv 
through dilated pupils was not difficult The central, 
spherical, fetal nucleus had evenlj scattered white 
opacities w ith a less dcnsclj opaque o\ al halo around each 
(same as fig 13/1, of V 13) Ihcsc were evenh dis- 
persed thiough the anterior part of the tetal nucleus 





The embnonic nucleus was no more opaque than t 
feta region The fetal nucleus was surrounded bv 
Miigie zone of fine, faint opacities Vision m tS ^ 
-e with a -050 D sph C -f 3 7 D cU a 
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^\as 6/20 — 1 in the left e\c with a + 2 50 D cjl, ax 
90 6/15 — 1 The fundi were normal 

"V* 15 In G H , aged 2, slit lamp examination through 
dilated pupils show'ed clear lenses The fundi were nor- 
mal Retmoscopic examination gave the following re- 
sults right e>e, -{- 1 50 D sph C-I-2 50D cjl.ax 90, 
left ej e, -j- 1 50 D sph ^ -f 1 25 D C 3 1 , ax 90 

V 16 W C , aged 7, had been examined b\ an 
ophthalmologist who did not find cataracts or need of 
glasses 

V 17 In N C , aged 5, the lenses examined ophthal- 
moscopicalh through dilated pupils were found clear 
Slit lamp examination show'ed three minute white flakes 
m the right e 3 e just in front of the anterior Y sutiiie, 
and m the left e\e two similar flakes 


and change wath age These three types ot 
cataract are 

(1) Fenestrated, flakehke, iridescent opacities 
and vacuoles located in the axial poition of the 
anterioi adult nucleai zone, with small shining 
ciystals in the deeper zones With age, vacuoles 
and clefts developed in the peiipheral cortex and 
adult nucleus We saw only 4 members of the 
pedigree who 3vere afflicted with this type of 
cataract, 11 10 (fig 3), in wdiom the fetal nucleus 
w'as outlined, and 3 of her descendants — III 30 
(fig 5), III 34 (fig 6) and IV 59 (fig 11) 



Fjg 12 — Slit lamp new' of the cataract m V 1 (.E H, aged 12) 


V 18 In T C , aged 3, the lenses w ere clear w hen 
ophthalmoscopicall 3 ' examined Sht lamp examination 
through dilated pupils show^ed tw o punctate flakes c isible 
m each eye just before the anterior Y suture 

V 19 Af B , aged 8, had good -vision 

V 20 In A deB , aged 7, the lenses, examined w ith 
sht lamp through dilated pupils, showed an occasional 
minute opacitj^, but no more than average 

V 21 E AI , aged 13, had good vision 

V 22 and V 23 had no trouble with their eves 

V 24 and V 25 had no trouble with their ejes 

V 26 B U , aged 18, had cataracts Both lenses had 
been needled 

V 27 G AI , aged 19, had no visual trouble 

V 28 J M , aged 11 had cataracts These are be- 
lieved to have been needled 

V 29 This child, aged 3, is believed to have good 
ej es 

THE CATARACT 

In this genealogy the cataracts fall into three 
general categories, which are subject to variation 


In this line of the family no other type of cataiact 
was present 

(2) An opacity of the fetal nucleus Such 
cataract occuned m III 18 (fig 4), with wide 
vauations present in her descendants In some 
instances semiopaque flakes weie found in the 
tetal nucleus, each centei ed by' a dense, w'hite 
spot, as in V 1 (fig 12) and V 13 (fig 13) In 
other instances (W 10 and IV 24 [fig 8, F]), 
distinctly different semitianslucent ovoid opaci- 
ties vv ere found instead of the flakes In IV 47 
(fig 10) , the spheroid opacities of this last type 
lemamed unabsorbed on the ins long after the 
cataract had been needled The larger flakes and 
spheres of the fetal nucleus w ere more numer- 
ous in the anterior and peripheral portions The 
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flake opacities became inoie dense with age 
Neither type changed into the othei \\ith age, 
and both weie found in 30 ung peisons The 
embryonic nucleus contained more dense opaci- 
ties in some instances (V 13 ffig 13]) 


Onh once, in IV 24 (fig 8i?), was the an- 
teiior Y sutine of the fetal nucleus visible 
Here it vas accentuated as an opaque Y The 
sutures of the embr\onic nucleus weie not visible 
in ain of the cataiacts 



^ ^ 






^ \ 

Fig 13— sht lamp mcw of the cataract in V n I'P m i -tx „ 

Jn the same person Y H , aged 7) , B, schematic cross section of the le 


nudear^surfar?“'’f I'”'' embryonic 

surrounded b^ the peripheral 

nuckST'^ TheT referred to as the fetal 
he latter nucleus, corresponding to the time 


j£psr;r;;;r,'fe"£-- 
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In several of the adults (IV 18 [fig 7] and 

IV 23 [fig SA]), an anteiior polar opacity was 
present, and continued backwaid as a fusiform 
axial opacity to the fetal nucleus The anteiior 
capsules were normal in all of the cataracts 

Additional zonular opacities occuired in IV 23 
(fig 8 A) and V 1 (fig 12), and nairow riders 
were found in IV 18 (fig 7), IV 24 (fig SB), 

V 1 (fig 12) and others 

(3) A feather-hke cataract foiined by opacifi- 
cation of the lens fibers along the anteiioi and 
posterior sutures of the adult nucleus IV 26 
(fig 9) presented such a pictuie Except for 
granular opacities in the embryonic nucleus, no 
flake opacities were seen in this cataract, which 
was composed entirety of opaque lens fibers 
The children of IV 26 reverted to the fetal nuclear 
t}pe of cataract (V 13 [fig 13]) 

The fetal nucleai opacity (type 2) caused 
more visual interference, and more rapid opacifi- 
cation took place, than occuried with the fenes- 
tiated flake opacity of the adult nucleus (type 1) 
Thus II 10 retained useful vision longei than 
the othei members of hei generation , hei son, 
III 34, at the age of 36 had better vision than 
most of the children wnth a nuclear cataract 

The cataracts in all cases examined wdnch had 
not been subjected to opeiative treatment were 
the same in the two eyes Anatomically every 
zone and surface of the lens is afiected b) some 
form of opacification in one or more peisons 
The most dense opacities tended to form along 
the lens axis In 1 instance (II 6) the lens was 
found to be a complete opacification 

It IS significant that these three types of cata- 
lact do not appear to be distributed at landom 
throughout the pedigree Foi example, t}pe 1 
IS present in II 10 and all her cataractous de- 
scendants whom we examined , III 18 and most 
of her cataiactous descendants, on the othei 
hand, had a type 2 cataract However the onty 
person wuth a type 3 cataiact was also a de- 
scendant of III 18 

MODE OF INHERITANCE OF THE CATARACT 

In anv consideiation of the inheritance of 
cataract in this pedigree, the following hjpoth- 
eses at once arise 1 All the cataractous pei- 
sons in this pedigree may have inherited a cei- 
tain factor which results in the appearance of a 
developmental cataract, but one oi moie genetic 
and possibh' environmental modifiers deter- 
mine to a large extent exactly what tj'pe of 
cataract forms According to this h) pothesis 
II 6 and her descendants hai e inherited, for the 
most part a different set of modifiers than e g 
II 10 and her children although the ‘mam ’ fac- 


tor for cataract is the same in the 2 persons In 
other words, the details of the cataract are to a 
large extent detei mined by the genetic milieu in 
which the factor postulated to be responsible for 
the appearance of a cataract is deposited 2 A 
second possibility is that I 1 had two different 
genetic factois making for cataract, and that 
some of his children inherited one factor and 
other children the second factor 3 Finally, 
there is the possibility that the gene for cataract 
present in I 1 mutated to a new'- allele, and tliat 
some affected children received the new' allele, 
the others, the original factor 

A final decision between these possibilities is 
not feasible at pi esent However, in view of the 
rarity of inherited, developmental cataract, it is 
improbable that I 1 earned two different genes 
making for this condition Moreover, mutation 
to a new allele, although possible, is likewise 
laie The first hypothesis therefoie emerges as 
the most probable — if one grants the existence ot 
genetic and possibty unlocalized enviionmental 
factors with effects of the magnitudes obseived 

In this connection it is of interest to review 
briefly some of the othei pedigiees in which 
significant variability in the type of cataract has 
been obseived In the following review’- w'e shall 
quote the authois concerned wheiever possible, 
since, as w'lll be e\ident, it is not ahvays clear 
fioin the teiminolog}' exactly what tjpe of cata- 
iact is involved 

Knies ” desciibed a pedigree in which the ina- 
teinal grandfather, mother and 4 of 6 children 
had cataract The cataract of the grandfather is 
described onl} as cataiacta tremulans and ac- 
cieta Concerning the mothei he writes that 
“ besonders in der Zone zwischen Kern 

und hinterei Coiticahs, aber auch weniger zahl- 
leich zwischen Kein und vorderer Corticalis 
eine Masse lichtgrauer Punkte vorhanden 
w'aien” (page 216) ( especially in the 

zone between the nucleus and the posteiior cor- 
tex was a mass of light gray specks, but thev 
occuried also although less numeious between 
the nucleus and the anteiioi cortex) The cata- 
lacts of the 4 children do not fit into any simple 
classification Those of the fiist child were 
mainly a combination of nuclear and anteiior and 
posterioi polar cataracts (axial) , those of the 
second, nucleai , and those of the third, a com- 
bination of nucleai and posterior discoidal In 
the fouith child theie w'ere significant differ- 
ences between the two eyes, the right shown ng 
a lamellai tjpe and the left an axial cataract 

Gjersmg (1878, quoted from Harman") 
studied a cataractous family in wdnch both 
nuclear and lamellar cataracts weie present, wnth 
consideiable -\aiiation m the exact t}pe of each 
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One 4 yeai old child is icpoited to have had 
a “central lenticular cataract in one e>e, and 
diffuse capsulai cataiact in the othei eye” (Hai- 
man,“ p 164) 

Nettleshipd in 1906, ie\iewed the literatuie on 
inherited cataiact and piesented many new 
pedigrees The most inteiesting case in relation 
to the piesent considei ations is the Betts geneal- 
ogy (case 58), involving more than 90 persons, 
30 of whom were known to be cataractous This 
IS predominantly a pedigiee of coialhfoim cata- 
ract, but in two diffeient instances a child of a 
father with coialhfoim cataiact had lamellai 
cataract In 1 peison, son of a cataiactous fathei 
whose type is not described, the lens showed 
“opaque peai 1-hke bodies” ton ai d the centei , the 
peripheiy was clear Conceining the possible 
relationship between coialhfoim and lamellai 
cataract, Nettleship writes “Although 
it IS necessary foi desciiptive puijxiscs to keep 
the axial or coralhform apait fiom the lamellai 
cataract, it ma)'^, peihaps, be found eventually 
that both arise from the same, or similai, causes 
operating at diffeient stages, oi ovei longei and 
shorter periods of foetal life” (p 217) In addi- 
tion to this one extensive pedigree, he desciibes 
the following shorter family histones, all but one 
previously unrecorded, in which significant diffei - 
ences were noted m the type of cataract present 
in parent and in child (1) Hiischberg's case 
(1876) of a mother with “complete uncompli- 
cated cataiact in one eye, and congenital strio- 
punctate cataract in the othei ” and hei daughtei 
with a double-la)^ered lamellar cataract of both 
eyes (case 63, page 227) , (2) a mother with 
“small stationaiy lamellar cataracts” and her son 
with an “irregulai axial opacity from center of 
lens to posterior pole” (case 74, page 231) , 
(3) a mother with “sharply defined anterior and 
posterior coitical spokes” and her daughter with 
“small lamellar cataiacts just filling moderately 
small pupils” (case 76, page 232) , and (4) a 
mother with “cortical cataracts, close beneath 
anterior capsule, in form of fine dots, and large 
and small spokes , all parts of surface of cortex 
affected, except anterior pole, which is quite free” 
and her son “under care foi lamellar cataracts” 
(case 79, p 233) 

Two years later, Nettleship ' described the 
extensive Coppock pedigiee Of 32 cases of 
developmental cataiact in this group, 24 were 
of the lamellar type and 8 of the discoid variety, 
the latter characteristically consisting of a small 
postnuclear opacity of finely granular appear- 
ance In 2 instances 1 member of a pair of 
siblings had a lamellar and the other a discoid 
cataract Nettleship wrote “The conclusion 


seems to be that we have moie to learn about 
the lelationship between these two foi ms of 
cataiact, and that a giaduated senes will piob- 
abl}^ be found passing fiom the smallest and 
faintest disc of mtransparency between anterioi 
and posteiioi pole, to the common lamellar 
cataiact with its well developed anterioi and pos- 
teiioi layeis and ndeis and having a diameter 
considerably laiger than the natuial pupil” 
(P 231) 

Harman has described a family in which 
“the opacities observed in the lenses 
weie of small size, and var)^ fiom complete 
spheiical lamellai opacities of sharply defined 
contoui, to small dense white opacities situated 
immediately anterioi to the lens nucleus, and 
taking the shape of Y, X oi t The position 
and general contoui of the lattei markings sug- 
gest the possibility of their being allied to the 
small foi ms of the corallifoim cataract 

Gioenouw,^ in his treatise on disease of the 
eye as i elated to disease elsewhere in the body, 
was appaiently the fiist to suggest cleaily that 
usually one inheiits a tendency to cataiact lather 
than a pai ticulai type of opacity “In dei Regel 
leieibt sich nur die Linsentrubung im allge- 
meinen, nicht eine besondeie Form dci Kata- 
lakt” (p 701) (As a rule only the opacity of 
the lens m geneial is inherited, not any special 
type of cataiact ) In suppoit of this hypothesis 
he quoted Hirschberg (1876), Knies (1877), 
Becker (1883), Kunn (1889), Nolte (1896) and 
Hosch (1897), but gave no paiticulars concein- 
ing the MOik of these men The papeis by 
Hiischberg (1876, quoted from Nettleship i) 
and Knies ° have ah eady been desci ibed That 
b}' Kunn does not contain sufficient data to 
offei significant support foi the hypothesis We 
have been unable to veiify the other references 
Gioenouw Inmself found among the seven chil- 
dren of a father opeiated on for lamellar cataiact 
two “welche angeboine Trubuiigen in den vor- 
deien und hmteren Rindschichten der Linse 
alkrdmgs n.cht wn der Fo.m e.nes typ.sclien 
Schichtstaares zeitgen” (p 702) ( who 

showed congenital opacities in the anteiior and 
posterior layers of the lens, but they were not 'in 
foi m of typical lamellar cataract ) 

Halbertsma ° bnefly described a pedigiee of 
95 persons, 92 of whom he examined and 49 of 
whom had cataiact The defect occuried in two 
pnncipal forms “ (a) Cataracta coerulea punc- 
tata ant et post , (b) perinukleaie Cataracta 




14 Harman,2 p 142 

15 Kunn, C G Vererbung des Schichtstaarp<! 
einer Familie, Wien klin Wchnschr 2 49, Iggp 
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zonulans” (p 108) No fuithei descuptions of 
the cataracts are given, noi is a detailed pedigree 
presented 

The pedigiee of Welsh and ^^''egnian is coin- 
paiable to that of Knies in the Aaiiet} of foims 
Mhich the cataiact ma} assume The peitinent 
obseivations covei four generations and include 
20 persons The 6 affected males show ed an 
11 regular, lamellai type of cataiact associated 
with tiny w'^hite dots in the coitex In the 6 
aftected females opacities tended to dei elop along 
the postenor embryonic sutuie and m the pos- 
terior Y suture In some females othei defects 
of the lens coexisted with these opacities Thus, 
in 2 persons there w ere faint central opacities in 
one lens, wdiile in a thud mam punctate opaci- 
ties w'^eie scatteied thioughout the central poi- 
tion of the lens The famih lepresented an in- 
termixtuie of wdiite peisons, Negioes and 
Indians 

In none of these studies can w e be cei tain as to 
which of the thiee h}potheses outlined in con- 
nection w ith the pi esent pedigi ee is coi rect Hoa\ - 
ever, in view' of the rarity of inlierited cataiact 
and the infrequenc} of mutation, it is impiobable 
that any large pioportion of these pedigiees 
lepi esent either mutation or the chance associa- 
tion of tw'o different factois each lesulting in 
cataract We aie therefoie led to seek the expla- 
nation in the occuirence of genetic or emii on- 
mental modifiers 

The finding of sigmficanth diifeient tjpes of 
cataract in the two eyes of one peison (Knies*" 
Gjeising. 1878, quoted from Hannan-) suggests 
that chance oi as) mmeti icall} distributed deiel- 
opmental factors may be important, bailing, of 
course, somatic mutation, which is lare That 
genetic modifiers can also cieate diffeiences of 
the magnitude observed heie is w'ell knowm from 
expel iments with laboiatoi) animals such as 
Drosophila, the mouse and the guinea pig The 
actual demonstration of the action of genetic 
modifiers in the human species is difficult because 
of the impossibility of making the lequisite 
crosses However, a case in point has been 
described by Mohi and Wriedt The} studied 
the inheritance of a type of brach} phalangv in 
a large family group, finding that the charactei- 
istic w as inherited as if due to a dominant factor 
The malformation occurred in tw o iairl} distinct 
foims, one more extreme than the other, one 
form prevailing wnth few exceptions in one line 
of the family, and the othei foim prevailing m 
another line The} suggest that the difterence 
between the tivo forms ma} be due to a dominant 

16 Iifohr, O L, and Wnedt, C A Neu Tipe or 
Hereditarj Bradij phalang-v in Afan, Publication 295, 
Carnegie Institution of Washington, 1919 


modif}mg factoi The similarity of this case to 
that desciibed heie is sti iking Recently Stiles 
and Pickaid^' briefly desciibed a pedigiee of 
vaiiable malfoimations of the hands and feet 
which is perhaps compaiable to the one presented 
heie In none of these examples can we ade- 
quately sepal ate the lole of genetic and enviion- 
mental modifiei s but it the lattei play an impor- 
tant part the} piobabl} exert most of this effect 
eai 1} m the de\'elopment, i e , prenatally As yet 
little IS knowm conceining the impoitance to 
moiphogenesis of vaiiations in the intrauterine 
emironment In the formation of developmental 
cataract, one must assume that the genetic and 
envn onmental modifiei s exeit their influence to 
a laiiable degiee thioughout the life of the indi- 
c idual, on the developing as w'ell as on the formed 
portion of the lens 

Assuming then, that in the pi esent pedigiee 
the occurrence of cataiact has the same genetic 
basis in all affected peisons, the question arises 
as to the type of mheiitance involved It is 
obcious that here, as m most pedigrees of in- 
herited cataiact a dominant factor is at w'ork 
Tiansmission is direct, fiom aftected to affected 
In the entire pedigree there are twent}-foui 
maiiiages between a normal and a cataiactous 
peison, resulting m 79 childien 34 normal, 43 
cataractous and 2 of unknown type This is in 
agi cement wuth the 1 1 latio expected from a 
dominant factor There aie 23 aftected males 
and 20 affected females Little can be said at 
pi esent about the nature of the modifying fac- 
tors w'hicli aie lesponsible for the diffeiences 
between the vaiioiis types It is ivorth pointing 
out, how'ec ei , that if the differences betw een the 
cataiacts of II 6 and II 10 w'eie due to the 
action ot a single, nonlinked autosomal domi- 
nant modifiei pi esent m II 10 (the simplest 
genetic hypothesis possible), the chance that her 
3 cataractous offspiing w'ould inherit this modi- 
fier IS 1 in 8 — a figure well wnthm the bounds 
of probabilit} If the differences weie due to a 
sex-linked dominant modifier, then the chance 
that both the sons of II 10 would receive this 
factoi IS 1 in 4, and since an} male with such 
a factor automatically transmits it to his female 
offspring, IV 59 would of necessity receive the 
modifier fi om her father 

COMMENT 

In the past it seems to have been for the most 
part more or less tacitly assumed that a different 
genetic factor w'as responsible foi each of the 
almost multitudinous types of developmental 

17 Stiles, K A, and Pickard, I S Hereditary 
Alalformations of the Hands and Feet, Rec Genet Soc 
\merica 12 55, 1944 
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cataiact that have beeu dcsciibcd It is piobablc 
that many difteient genes do aftect the stincUne 
of the lens Howeiei, fiom the foiegoing con- 
siderations the stiung possilnhty emeiges that m 
at least some of these vanous pedigiees the 
“mam” genetic factois involved may be the same, 
with the diffeiences due to the action of modify- 
ing genetic and emiionmental factois In othei 
voids, we aie led to a genetic concept of in- 
heiited cataiact which postulates the existence 
of a numbei of difleient factois whose exact 
expression is subject to the action of modifying 
genes, and possibh envu onmental detei muiants 
lather than to the concept of numeious siiecific 
genes each determining a fixed type of catai act 
In ethnologicalh diveise groups the same factor 
may be expi essed diflfei cntly If impoi tant modi- 
f}ing factois happen to be segregating wuthin 
a given family, significantly dififeient types of 
cataract ma} occui in the members of this family 
If no such segiegation is occur i mg, uniformity 
of type exists — and this happens to be the situa- 
tion m the majoiit} of pedigiees In a sense this 
Mewpoint may be regarded as an amplification 
of the hvpothesis adianced by Gioenoinv in 1920 
and quoted b} us It is possible that Duke- 
Elder had essentially the same thing in mind 
when he wiote 

"When the intricacj ot the architecture of the lens is 
lemembered with its complex lamellar and sutural 
arrangements, it will be realized that a whole host of 
morphological t\pes of developmental catai acts W'lth 
little fundamental distinction are potentially possible 
Their essential similariti is emphasized by the fact that 
in their hereditary transmission one type inav replace 
another m the pedigree (p 1365) 

Consideralile has been wiitten, especially by 
the German authors, concerning the eugenic 
aspects of inheiited cataract, and the possible 
desirability of sterilizing persons so afflicted 
lire steady impioiement in surgical technics foi 
dealing with this condition makes the considei- 
ations of twenty to thiity years ago outmoded 
After operation these patients can successfully 
in all but the visually most demanding 
types of wmrk As was pointed out in the 
description of the famity, the cataractous mem- 
beis comprising the piesent pedigree have in no 

18 Duke-Elder, W' S Text-Book of Ophthal- 
mology, St Louis, C V IMosby Company, 1938, vol 2 


sense been a drag on then community The 
society which denies such people as these the 
light to piopagatc lakes advantage of the pies- 
ence of a leadily lecognized and simply inheiited 
chaiacteiistic, wTile ignoimg the piesente ol 
numeious othei equally oi moie undesnable but 
less obMOUsly inheiited tiaits whose genetic 
bases hare not yet been woiked out How- 
e\ei, it IS iccogni/ed that the cataiactous mem- 
bcis of this gioup may not be typical of peison^ 
lound 111 the majoiity of families with detelop- 
mental cataiact 


SLMMAin 


In a genealogy extending ovei 5 geneiatioii'* 
and compiised of 123 peojile 44 had catai acts 
fiom childhood onwaid Thirty-foui of these 
123 peisons weie examined by the authois 21 of 
those examined had cataiact 

Thiee distinct t}pcs of cataiact can be iccog- 
nized among the affected pei sons as follows (o ) 
fcncstiated opaque flakes piedominantly m the 
axial region of the anteiioi adult nucleus, (h) a 
letal nucleai opacity containing eithei flakes oi 
spheiical bodies with numeious ^allatlons m the 
lens opacities accompanying this, and (c) opaque 
lens fibeis, most piomment adjacent to the adult 
lens SLituies The thud t}pe was seen in onh a 
single person 

T}pe (cr) was found to the exclusion of othei 
types nr one line of the family, wdrile type (b) 
gieatly predominated in another branch 
Thiee hypotheses foi the occui lence of distinct 
t}pes of cataiact wnthin a single pedigree are 
advanced, namely (a) the existence of genetic 
and eirvii onmental modifieis which bring about 
variations nr the expression of a “main” factor, 
(b) the simultaneous presence nr the fornrdei of 
the line of two different, independently inherited 
factois responsible for cataiact and (c) the 
occurrence of mutation 

It IS concluded that the bulk of the data, both 
our own and that in the hteiatuie, is best 
explained by the first hypothesis 


Mrs James Neel drew the pedigree, and Mr N C 
Jacobs, medical illustrator, and Mr M C Orser 
medical photographer, gave valuable advice in helnma 
us to prepare tlie figures 
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The conect surgical management of glaucoma 
IS still an unsettled pioblem This paper deals 
AMth the limited aid which gonioscopy and bio- 
micioscop}^ can offei the clinical ophthalmologist 
m a rational approach to the surgical treatment 
of glaucoma It is a summary of our experience 
AMth patients of the Meyer Senuce aa'Iio haA'e 
been folloAied in the glaucoma clinic of the Illi- 
nois £}€ and Eai Infirman 

SO-CALLED PRIAIARY GLAUCOMA 

Acute Glaucoma J Clvomc Congestive Glau- 
coma, N allow Angle Glaucoma — The onset of 
acute glaucoma is manifested by seA’^eie pain, Avitli 
pronounced congestion of the e3'e and occasional 
chemosis Occasionally theie may be Aarious 
degrees of congestion m chronic congestiA'e 
glaucoma 

Acute primary glaucoma presents a giaAe 
ophthalmologic emergenc) , OAAung to its fulmi- 
nating chaiacter Its most iinpoitant chaiactei- 
istic IS the presence of a shalloAv antei lor chambei 
or a narroAAf angle If the chamber is noimal or 
deep, the condition is probably not acute piimaiy 
glaucoma Hemorrhagic glaucoma and glaucoma 
rubrum may first become manifest as an acute 
attack HoAvevei, AVitli these types of glaucoma 
the anterior chambei is usually deep oi noimal 
and the ins is congested Theie is also com- 
monly a history of pieAuous decrease in Ausion 
Iritis 01 UA^eitis may produce an acute attack, but 
secondary acute glaucoma must be differentiated 
from primary glaucoma In this differentiation 
gonioscopy and biomicroscopy play an important 
role If corneal edema is present and examina- 
tion of the anterior chamber is difficult the 
cornea may be cleai ed sufficiently for obserA'ation 
by instilling 1 drop of ordinal y glycerin, as 
adimcated by Cogan ^ 

The duration of the attack, the Ausual acuity 
and the immediate response to intensiA'^e therapy 
Avith miotics AAill determine Avhether one should 

From the Illinois Ej’e and Ear Infirmarj^ 

Read at the Forty-Ninth Annual I^Ieeting of the 
American Academy of Ophthalmologj^ and Oto- 
Lar^ngolog^, Chicago, Oct 11, 1944 

1 Cogan, D C Clearing of Edematous Corneas 
bA Ghcenn, Am J Ophth 2G 551, 1943 


or should not operate The choice of a propei 
type of operation to control the tension within 
normal limits is important An attempt should 
ahvays be made to loAver the tension with a 
miotic before any type of operation is tried, as 
extremely hard eyes do not respond well to 
surgical interA'^ention If there is no response 
to intensive instillation of a miotic in a few hours 
and if this absence of response is accompanied - 
Avith a considerable decrease m visual acuity, 
operation must be performed immediately 
The biomicroscopic findings are as folloAvs 
coi neal edema (although this may be absent) , a 
shalloAv anterior chamber , congestion of the ins , 
liberation of ins pigment, Avhich may be scattered 
over the surface of the ins and sometimes over 
the capsule of the lens, and pOAvdermg of the 
corneal endothelium Ordinarily the acuity of 
the angle may be determined Avith the biomicro- 
scope by placing the sht lamp beam perpendicular 
to the cornea at the site of the angle of the 
anterior chamber and the corneal microscope at ^ 
the angle of specular reflection and focusing it 
first on the posterior surface of the cornea and 
then on the anterior surface of the iris ® 

The gonioscopic findings suggest the term 
nai roAV angle glaucoma Sugar ® observed that 
the angle is open, although narroAV, at the 
beginning of the fiist attack but is closed during 
the attack and that the extent and firmness of the 
peripheral anterior synechias vary directly Avith 
the duration of the attack 

Surgical Management The essential evidence 
obtained with the biomicroscope and the goni- 
oscope is that the angle of the anterior chamber 
IS narrOAV, and the acuity of the angle depends 
largely on the extent of the peripheral synechias 
anteriorly The surgical problem is, therefoie, 
to enter the anterior chamber AVith minimum 
danger to the iris and the capsule of the lens and 
to aAmid sudden decompression of an eye 


high intraocular pressure 
i can be accomplished by making a scratch 
n or an incision from the outside after a 


Sternberg, P 
Sugar, H S 
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The scratch incision, made with eithei a Lunds- 
gSaM knife or a keratome, can be beveled to any 
degiree in ordei to enter an anteiioi chambei 
with an extremeh naiiow^ angle The incision 
Ilia) be enlarged with coineal scissors This 
t\'ph of incision piOMdes for slow decompression, 
and ordinarily prolapse of ii is tissue occui s , also, 
with this type of incision one avoids enteiing the 
chamber wnth shaip instruments An incision 
may be made with a small keiatome or a Graefe 
knife if prefeired, proMded the anterioi chamber 
is not extremel) shallow Retiobulbar injection 
of 1 cc ’of 2 pel cent solution of procaine h)dro- 
chlonde with a few^ minims of a solution of 
epinephrine hydrochloride (1 1000) is aUva)S 
given just prior to all surgical opeiations foi 
glaucoma, but this dose is not always adequate 
foi sufficient low'enng of the tension One should 
always wait five to ten minutes foi adequate 
anesthesia and a possible decrease in tension 
Iridencleisis is to be preferied to the classic 
basal iridectomy of \ on Graefe ‘ as the treatment 
for narrow^ angle glaucoma The rationale of 
iridectomy is still a matter of much controversy 
It is generally held, as originally suggested by 
Weber,® that the mam effect is the mechanical 
opening of a closed angle and that the ojieration 
is successful only in so far as it accomplishes this 
and if the iris is removed so completely that 
blocking of the angle cannot recui However, 
the inflammatory reaction, togethei with contact 
of the ins tissue with the w'alls of the angle 
during the immediate postoperative period before 
the shallow anterior chamber has reformed, may 
contribute to additional peripheral anterior 
svnechias Kronfeld® stated that the smallest 
sector of open angle compatible with normal 
intraocular pressure is 70 to 90 degrees of arc 
The mechanical concept does not furnish the 
complete explanation, for gonioscopic examina- 
tion has shown that the results are successful in 
many cases if the base of the ins is left and is 
poor if the base is totally removed (Uribe 
Troncoso ' , Werner ®) Among many other 
explanations, these suggestions have been made 
The vasomotor reflexes are abolished ( Abadie , 


4 von Graefe, A Ueber die Indectomie bei Glai 
und uber den glaucomatosen Process, Arch 
Ophth 3(pt 2) 456, 1857 

t n Weber, A Die Ursache des Glaucoms, Arc! 
f Ophth 23(pt 1) 1, 1877 

1 Pc In Search of Gonioscopic Coi 

^ 7 XT u Miotics, to be publisher 

rroncoso, M Gonioscopy and Its Chnic; 
pphc^ions, Am J Qphth 8 433, 1925 

’ tons p ?, Go"‘oscopic Studies on Glaucom: 

h^ndl 7^981 mT"® OP'-^^tion, Finska lak-sallsl 

ciUarotomfe^’A?rl,^,i- ciliaire c 

viomie, Ardi d’opht 30 262, 1910 


a filteiing scai is foimed accidentally, with oi 
without the incoipoiatioii of uveal tissue (de 
Wecker , since a wmund in the ins does not 
cicatiize (Fuchs ^^), a permanent fiesh absorbing 
surface is exposed to the aqueous 

Since the lationale of iridectomy is contro- 
\ersial and since it has been shown by Uribe 
Ironcoso," Thoibiun,^" W^eiiiei,'* Balkan and 
McLeaiU"' that the peripheral antciioi synechias 
aie a lesiilt, and not the cause, of glaucoma and 
that, thercfoic, the cause of nanow angle, or 
acute congestive, glaucoma is not entirely 
“mechanical,” the factois involved in the othei 
types of pi unary glaucoma may be* pie\alent 
here as well It seems ill advised, therefore, to 
depend on the mechanical concept of making the 
noimal drainage channels available through 
iridectomy True, iridectomy is frequently 
successful, but we bcbe\e indencleisis is the 
more logical proceduie Basal indectom), if 
preferred, should be done during the first attack 
of acute glaucoma and if the attack is of less than 
twentv-four hours’ duration 

The narrow^ angle and the effects of the narrow 
angle offer a sufficient mechanical Iiazard during 
operation and afterward to make trephination a 
pool choice It IS necessary that the trephine 
opening be placed sufficiently anteriorly in the 
coinea to avoid the formed peripheral anterior 
synechias and ciliary incarceration, and this in 
Itself is difficult In attempts to do this, a flap 
consisting not only of the coineal epithelium but 
of the epithelium and the corneal stroma is dis- 
sected, when the flap is replaced aftef the 
trephination, corneal stroma becomes firmly 
anchored to corneal stroma, w-ith prompt closure 
of the trephine opening The technical diffi- 
culties and the accidental injuries which can 
occur with the trephination need no mention 
Chrome Simple Glaucoma, Glauconm Simplex , 
Wide Angle Glaucoma — Glaucoma simplex is 
characterized by certain changes in the visual 
fields, increased intraocular tension, especiall) 


XV/ uu vvLCKer, j. raue theonque et pratique des 
maladies des yeu\, Pans, A Delahaye, 1867, vol 2, p 571 

11 Fuchs, E Ber u d Versamml d ophth Ge- 
^Ilsch 25 179, 1896, cited by Duke-Elder, W S 
Text-Book of Ophthalmology, St Louis, C V Mosby 
Company, 1941, vol 3, p 3401 

12 Thorburn, A A Gonioscopic Study of Anterior 

sSkS, 

13 Werner. S Gomoscopical Studies of Operated 
wases ot Glaucoma, Acta ophth 10*112, 1932 

coma Restoratmn of^ PhySlojS FuncUorby O^ n- 

V.L„, 

..on. rfs 
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during the eaily moining hours, and various 
degrees of cupping of the optic disk If these 
changes cannot be held in check vith the use of 
mild miotics, surgical tieatinent is indicated 
The biomicroscopic findings ordinarily do not 
differ from the normal unless vascular decom- 
pensation occurs Var}ing degrees of atroph} 
(of the ins), howe\er, may be present 
The gonioscope ie\eals exclusion ot the 
narrou angle mechanism hence the term wide 
angle glaucoma Other gonioscopic findings aie 
deposits, of varying amounts of pigment, tMthin 
the corneoscleral trabecula, decreased translu- 
cency of the trabecula or trabeculai sclerosis, 
and peripheral anteiior sjnechias m late stages 
Kronfeld, McGarry and Smith obsei\ed an 
abnormal filling phenomenon of Schlemm’s canal 
after paracentesis of the anterioi chambei oi 
massage of the eyeball 

Surgical Management The successful sur- 
gical management of wide angle glaucoma 
depends on the functional efficacy of new out- 
flow channels The presence of peripheral 
anterior synechias hefoie or after operation does 
apparently alter the efficacy of these new outflow 
channels to some extent 

Indencleisis is preferred except when atiophv 
of the ins is present This is a much less diffi- 
cult procedure technically and can be done with 
less chance of accidental damage to important 
structures It is, therefore more applicable to use 
by the average as well as by the expert operator 
However, trephination ma}^ be done if it is 
preferred, since wnth wide angle glaucoma there 
IS “sufficient room” m the angle for the pro- 
cedure It IS definitely the operation of choice 
when atrophy of the ins is noted 

Cyclodialysis will be discussed subsequenth 

, GLAUCOMA following REMOV^L OF 
CATARACT 

This form of glaucoma was show n b} 
Czermak ^ ' to result from peripheral antei lor 
synechias due to delayed restoration of the 
anterior chamber after cataract extraction This 
cause W'as confirmed gomoscopically b} Sugar ® 
and b} Kronfeld and Grossman The extent 
and the firmness of the peripheral anterioi 
synechias vaiy diiectly with the duiation of the 
contact of the iris root w ith the w all of the angle 

16 Kronfeld, P C , McGarr,, H I and Smith, 
H E Gonioscopic Studies on the Canal of Schlemm, 
Am J Ophth 25 1163, 1942 

17 Czermak, W Die augenarzhche Operationen, 
Vienna, C Gerold’s Sohn, 1898 

18 Kronfeld, P C , and Grossman, E E The 
Relation of the Gonioscopic Findings to the Incidence 
of Secondar> Glaucoma m Operati%e Aphakia Tr Am 
Acad Ophth (1940) 45 184, 1941 


The gonioscope reveals closuie ot the angle, 
with peiipheial anterior synechias of varying 
extent Ki onfeld and Grossman stated the 
belief that the blue or gia}" iris forms synechias 
chaiacteiized by fuzzy edges, wdiile the browni 
iris wnth the dense anterior border forms 
synechias w-ith solid line edges, as viewed wnth 
the gonioscope 

Suigical Management Although in some 
cases this form of glaucoma may respond w>ell 
to a miotic, tolerance to the drug seems to occiii 
within a relatively short time, and surgical tieat- 
ment wnll fiiiaUy be required in many cases 

With regard to cyclodialysis, Barkan^® and 
Sugar® noted an “all or none” relation between 
the success of the opeiation and the formation 
of a communication betw'een the anterioi 
chamber and the supraciliary space, which can 
be seeif as a definite cleft with the gonioscope 
McLean show ed that the success of the cyclo- 
dialysis \aries directly with the acuity of the 
angle and the depth of the anterior chamber 
Therefore, cyclodialysis is usually not advocated 
for narrow angle glaucoma and is advised only 
on occasion for wide angle glaucoma, particularly 
W'hen associated wnth low' elcAated tension, or as 
a secondary operative procedure for wide angle 
glaucoma w ith slightly elevated tension following 
a previous partially successful filtering operation 
Its greatest efficacy for glaucoma is after removal 
of a cataract Many well performed cyclo- 
dialyses fail because of the organization of a 
blood clot in the cleft The avoidance of the 
Iioiizontal meridian, where the posteiior ciliaiy 
vessels and nerves are located, and the use of 
ph3'sostigmme after operation will minimize this 
complication Observance of Gradle’s sugges- 
tion that the opeiation be done in one of the 
upper quadrants and that the patient sit up in bed 
after operation w'lll tend to keep blood out of 
the cleft if hemorrhage occurs The limbs of the 
coloboma should be avoided to prevent unneces- 
sar}' trauma and hemorrhage If cyclodialysis 
fails, it may be repeated If it fails again, ^ 
trephination may be tried 

A means of preventing formation of peripheral 
anterior synechias with delayed restoration of 
the anterior chamber aftei cataract extraction, is 
the use of an adequate corneoscleral suture 
at the time of the cataract extraction Another 
means is postoperative injection of air into an 
unrestored chamber, as advocated by McLean,®" 
MacMillan and others 


19 Barkan, O Mode of Action of Cyclodialvsi', 
Am J Ophth 19 21, 1936 

20 Gradle, H S Personal communication to the 
author, cited b\ Sugar ^ 
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GLAUCOMA ASSOCIATED WITH C^PSULVR 
EXFOLIATIOK 

Glaucoma is not present m all eies nitli senile 
:apsular exfoliation, hence, the term glaucoma 
issoaated uith capsular exfoliation is prefen ed. 
rather than glaucoma capsulaie 
The biomicroscope leieals white, ciusthke 
flakes as a central disk on the anterioi surface 
of the lens corresponding m extent to a 
minimum dilatation of the pupil, and as a gran- 
ular girdle about the peiipheri, uith a clear 
band between the two areas and deposition of 
these flakes on the ins and coinea 

The gonioscope show s depositions of these fine 
flakes throughout the structures of the angle, 
usual!} accompanied w ith heavy pigmentation of 
the trabecula The angle is of the w ide t}'pe, w ith 
relatn e absence of peripheral anterior s)mechias 

SmgKal Mavagcmcut — Successful surgical 
management depends on producing new channels 
of outflow Indencleisis or trephination may be 
done, since the angle is usually wade Iriden- 
cleisis is preferred for the same reasons as those 
obtaining m treatment of wide angle glaucoma 
When the lens is sufficienth opaque to w'arrant 
cataract extraction and the glaucoma is not con- 
trolled w'lth use of niiotics, it is advisable to do 
the operation for glaucoma first Aftei dhe eye 
has complete!} reco\ered the operatic^ for 
' cataract may be performed, WTth extraction of 
the lens through an incision placed below, 
temporall} or anterior!} m the cornea, provided 
the antiglaucoma bleb does not overhang too far 
anteriorly on the cornea 

HEMORRHAGIC GLAUCOMA 

Hcmouhagtc Glaucoma FoUozvmg Occhmon 
oj the Central Retinal Vein — ^The biomicroscope 
reveals neovascularization of the ins, in addition 
to many or all of the features of acute congestive 
glaucoma 

The gonioscope 'reveals an open angle at first, 
with considerable congestion and neovasculariza- 
tion of the root of the ins Somewdiat later the 
angle becomes completely closed 

The surgical management will be considered 
along with that of diabetic rubeosis iridis 

Diabetic Rubeosis hidis — Biomicroscopically 
and gomoscopicall} the appearance of rubeosis 
mdis diabetica is similar to that of glaucoma 
following obstruction of the central retinal lem 


The angle is closed and co\ered with formations 
of fine new \essels 

Siugical Management —¥oi this type of glau- 
coma, we prefer cyclodiatheim} punctuie of the 
cihaiy bod} , as described by Vogt "= The inferior 
half of the pars coiona of the ciliary body is 
treated with diathermy The tension is lowered, 
although not ahvays to within normal limits, but 
freedom fioni pain neaily ahvays occurs wuthm 
thirty-six hours after the operation Because 
of the scleral “shrinkage,’’ with resultant de- 
crease in the total loltime capacit} of the e}eball, 
which follow'S the diatheini} , extensive dialherm} 
over the complete circumference of the pars 
corona may raise the intraocular pressuie during 
the immediate postoperative period above the 
systolic blood pressure in the central retinal 
artery, with resulting occlusion of the artery, 
this occurred m 1 case at the infirmary No case 
of sympathetic ophthalmia has occtiired as a 
result of this procedure m w'ell o\er 100 cases 
at the infirmary in which cyclodiathemi} w'as 
performed 

Enucleation is. of couise. the alternative sur- 
gical proceduie 

GLAUCOMA ASSOCIATED WITH LEKTICULAR 
INTUMESCENCE 

Swelling of the lens produces narrowing and 
later actual blockage of the angle by the root of 
the iris 

The biomicroscopic and gonioscopic pictures 
are the same as those for acute glaucoma except 
for the lenticular intumescence 

Surgical Management ~i:hQ surgical manage- 
ment resolves itself into removal of the lens 
This IS accomplished after the chamber is entered 
by means either of a’ scratch incision or of an 
incision made with a small keratome and en- 
larged wuth scissors In this manner one avoids 
sudden decompression as well as traumatic 
injury to the ins or lens 

SUMMARY 

Gonioscop} and biomicroscop}' can be of 
limited aid in the surgical management of the 
various types of glaucoma These clinical instru- 
ments present eiidence with which the ophthal- 
mologist may better evaluate the type and site 
of the glaucoma and determine a rational surgical 
approach to the glaucoma in the individual case 

58 East Washington Street 


' 21 MacMillan, J A Air Injection as a Factor 

m Maintaining Filtration Following Corneo-Sckral 
Glaucoma, Tr Am Ophth Soc 37:127, 
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PATHOLOGIC PHYSIOLOGY OF CONVERGENT STRABISMUS 

UrOTOR ASPECTS OP THE NONACCOMMODATIONAL TYPE 
FRANCIS HEED ADLER, MD 

PHILADELPHIA 


I accepted with both leluctance and pleasine 
the invitation to deliver this the fiist Gifford 
Memorial Lectme You can appreciate how 
difficult it IS to piepaie a lecture adequate foi 
this occasion, foi Sanford Gifford will ahva)s 
live in our memoiies thiough his own contribu- 
tions to our literature 

He wrote with a profound factual knowledge, 
with the intuition and acumen of a skilled investi- 
gator and with a clinical wisdom which comes 
only from a raie combination of intelligence and 
common sense — in short, his writings show all 
the qualities of genius and will themselves con- 
stitute a splendid and an enduring memorial 

None of us, I am sure, could evei feel com- 
petent to add luster to his fame by any of our 
own works, but all of us would be most grateful 
for an opportunity to add our tribute, however 
small, to the memory of one for whom we had 
such great affection and high esteem It is for 
this opportunity that I thank you most sincerely 

Convergent strabismus is not a single entity 
produced by one etiologic factor but is an abnor- 
mal position of the visual axes due to a number 
of different causes Therefore no single theor}" 
of the cause of convergent strabismus satis- 
factorily explains all of the cases one sees 

Bonders’ accommodative theory fits the largest 
number, m some of the cases the squint is un- 
doubtedly of paralytic origin, but many others do 
not fall into either of these groups Worth’s con- 
ception of congenital absence or failure of devel- 
opment of a fusion sense as a fundamental factor 
m the causation of squint conflicts with the fact, 
widely recognized today, that many of the patients 
acquire some degiee of fusion, and a few even 
develop stereopsis, after their eyes have been 
straightened In addition to this, his theory still 
leaves unansu ered the important question of 
what causes the abnormal convergence of the 
visual axes It ivill be remembered that Worth 
insisted that there were tw'O essential conditions 

r rom the Hospital of the University of Pennsylvania 
The first Gifford Memorial Lecture, delivered before 
the Chicago Ophthalmological Societj Jan 15, 1945 


present in every case of comitant convergent 
squint (1) “an abnormal conveigence of the 
visual axes, (2) a defect of the fusion faculty 
The stress which Chavasse - laid on the 
development of the normal reflex association of 
the e>es has focused attention on squint as being 
a perversion of these reflexes, due to any obstacle 
which dissociates the eyes , and to this I heartilv 
agree He enumerated some of the motor and 
sensory obstacles which might prevent or break 
up the association of the tw^o eyes m the period 
in which these reflexes are forming He stated 
the belief that in many of these cases the squint 
IS due to paralysis of ocular muscles which have 
recovered 

Table I — Classification of 232 Cases of Convergent 
Squint According to Cause 

Type ol Squint ^o of Cases Percentage 

Accommodative 

A Completely Cl 

B Partially CC ^ 

Paralytic SI 15 

Undetermined _ 

Total SS2 100 

If one leaves out the cases m which squint is 
the result of paralysis of ocular muscles, all 
squints are due fundamentally to an abnormal 
convergence innervation The group of accom- 
modative squints IS the best example of this 
It is not necessary to recite the mechanism by 
means of which an abnormal amount of hyper- 
opia causes squint during the early formative y 
years, by the excessive convergence impulses 
But m only about a third of the cases one 
sees IS the squint wholly accommodative In 
table 1 are classified 232 cases of convergent 
squint from the records of my private cases ac- 
cording to the causative factor 

In about one third of these cases the squint 
was of undetermined origin Cases were put m 
this group only after it was apparent that they 
could not fit into one or the other of the groups , 

1 Worth, C Worth’s Squint, ed 5, Philadelphia, 

P Blakiston’s Son & Co , 1921 ' 

2 Chavasse, in Worth,^ ed 7, 1939 
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1 e there A\ere no signs of past oi present 
parahsis of oculai muscles the angle of squint 
u as the same for distance and for near \ ision , 
glasses did not change the angle of squint, and 
the amount of hyperopia present was normal foi 
the age 

In the majority of these cases there uas com- 
plete disappearance of the squint when the 
patient was under anesthesia The operative 
notes shoM that in many instances the eyes were 
dn ergent under the anesthesia before the opera- 
tion uas commenced This is also true of the 
other t\pes of squint, accommodative and, in 
some instances, paralytic, but this fact does not 
alter the conclusion which one must draw , i e , 
that these squints, like the accommodatne type, 
are due to an abnormal com ergence innervation 
The only difference between the two forms is 
that in one the source of the abnormal comei- 
gence mneri ation is know n i e excessive accom- 
modation, w hereas in the other form one is as yet 
totally ignoiant of where the abnormal comei- 
gence comes from or w hat it is due to 

If one inquires into the possible souices of 
abnormal convergence tone, one finds that 
knowledge of the mechanisms by means of wdiich 
the ocular muscles are supplied w ith normal tonic 
impulses IS very sketchy 

It IS the primary purpose of this paper to 
renew' the normal physiologic mechanism wdnch 
' coordinates the movements of the eyes, in the 
hope that it wall throw some light on the etiologic 
factors 111 this large group of cases For purposes 
of description, the voluntary movements will 
be dealt wnth separately from the involuntary, oi 
reflex, movements but it should be undei stood 
that the two mechanisms opeiate simultaneously 
and haimoniously 

VOLUXTAR\ CONTROL 01 OCLLAR MOVEMENTS 

Voluntaiy movements of the e3'es occur as 
the result of incoming sensory iinpiessions wdnch 
; gne rise to a conscious desiie to change the 
position of the ejes, or as the result of impres- 
sions that hare been lecen'ed in the past and 
stored away in the areas of the coitex having to 
do wnth memory The latter when thev reach 
the level of consciousness, again call foi volitional 
movement Willed moiements are usually pur- 
poseful ones and call into play many mechanisms 
w'hich must be coordinated Whatever the m- 
centn e may be to execute a cooi dinated musculai 
movement, it staits m the motoi cortex as an 
^ excitation of the large p} i amidal cells of the pre- 

central convolution, the so-called Betz cells 
Coihcal Ccnicisjo} Lateial Case — In the case 
of willed oculai movements the pyramidal cells 


of the caudal extiemit) of the second, and pos- 
sibly the third, frontal comolutions of each 
hemisphere initiate the action Accoidmg to Pen- 
field and Erickson,^ stimulation of a zone wdnch 
centers on Vogt's aiea 8 (alpha, beta, gamma), 
shown in figures 1 and 2 , causes conjugate 
deviation of the eyes to the opposite side and 
often upw'aid deviation These movements 
result from mild stimulation which does not 
cause convulsive mo^ ements Movements, and 


f ROUKW 



Fig 1 — Surface i icw of the right motoi cortex, 
showing the areas where stimulation in the conscious 
subject produced conjugate lateral deiiation to the left 
Occasionally upward mo\ ements were observed From 
Penfield and Erickson ’ 



Fig 2— Surface view of the left motor cortex 
slightly tilted to show Vogt’s areas 8 a, /3 and 7 These 
are the areas for voluntary ocular movements to the 

right, and possibly upward From Penfield and Erick- 
son 3 

No cortical areas have been discovered where stimu- 
lation produces either downward movements or move- 
ments of convergence 


not individual ocular muscles, aie repiesented 
m the cortex With the exception of the muscles 


3 Penfield, W , and Erickson, T C 
Cerebral Localization, Springfield, 111 
Thomas, Publisher, 1941, p 45 


Epilepsy and 
Charles C 
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which innervate the lids, there is no isolated 
lepresentation of any of the ocular muscles in 
the cortex 

Stimulation of the second fiontal convolution 
in the higher mammals usually produces conju- 
gate deviation of both eyes to the opposite side, 
but the earl)'- experiments of Russell and Sher- 
iington* showed that after section of various 
groups of the oculai muscles stimulation of the 
second frontal convolution on one side might 
lead to conjugate deMation of the eyes in almost 
any direction, depending on the combination of 
the muscles w'hich w'ere made ineffective b) 
sectioning, so the) concluded that this region 
was responsible for voluntary ocular movements 
in all directions, laterally and veitically The) 
argued that since lateial movements are so much 
more commonly exercised, these movements 
overshadow the control of the other conjugated 
movements Stimulation of the light fiontal 
convolution usually pioduces conjugate deviation 
of the eyes to the left side, and stimulation of the 
cortex of the left fiontal convolution pioduces 
deviation of the ejes to the right side Destruc- 
tion of eithei aiea produces paralysis of conju- 
gate movement of the eyes tow aid the side of 
the lesion, without impaiiing the action of the 
individual muscles concerned and w'-ithout pio- 
ducing diplopia, since the limitation of move- 
ment affects both eyes equally and simultane- 
ously 

Coitical Ceitfeis foi Veihcal Gace — Although 
all investigatoi s aie agreed on the cortical origin 
of lateral movements, there is no such unanimity 
on the origin of the movements of vertical gaze 
The expel iments of Russell and Sherrington * 
and those of Giunbaum and Sheirmgton® indi- 
cated that upw'ard deviation may be pioduced 
by stimulating either frontal area, w'hile Duke- 
Elder ® clairiied that stimulation of the upper part 
of either frontal convolution produces dowmvard 
movement and stimulation of the lower part 
produces upward movement of the two eyes 

Since there is often a gradual recovery of 
function after lesions which completely prevent 
conjugate deviation of the eyes to one side, it I'l 
probable that there is some degree of bilateial 
innervation for conjugate lateral movements 

Couise of Fibers to the Pontile Centei — ^The 
fibers W'liich arise from the pyramidal cells of 

4 Russell and Sherrington, cited bj Riley i 

5 Grunbaum, A S F , and Sherrington, C S 
Observations on the Physiology of the Cerebral Cortex 
of Some of the Higher Apes, Proc Roj Soc London 
69 206, 1901-1902 

6 Duke-Elder, \V S Text-Book of Ophthal- 
mologv, St Louis, C V Hosbv Companv, 1933, \ol 
1, p 207 


the second fiontal convolution pass into the co- 
rona radiata of the wdiite matter and enter the 
knee of the internal capsule as pai t of the pyram- 
idal tract (fig 3) They turn into the internal 
capsule close to the fibers from the cortical rep- 
lesentation of the motor inneivation of the face 
and proceed downwaid into the pons Separate 
contingents of this tract are given off at different 
levels, the chief of w'hich is that which has to 
do w ith vei tical gaze, i e , the fibers innervating 
the muscles of upward and dowmw'aid gaze, to- 
gether wuth the muscles of the uppei eyelid and 
the fiontalis muscle These fibeis leave the py- 
ramidal tract at about the level of the superioi 
corpoia quadrigemma, wheie they probably go 
to the centei for vei tical gaze (see page 366) 

If there are fibers m this system which have 
to do w’lth comergence, then presence has iieier 


Internal 

capsule 


Prerolandic 



p,g 3 —Diagram of the course ot the voluntary 
oculogyric pathways from the frontal cortex to the 
pons The fibers enter the knee of the internal capsule 
as part of the pjramidal tract In their course down- 
ward separate contingents are gnen off at different 
levels, the chief of which is that which concerns vertical 

gaze 

According to Spiegel and Sommer, » these fibers run 
into the vestibular nuclei on their w'ay to the hypothetic 
center for lateral gaze in the pons 


been determined, although conveigence move- 
ments have been produced by stimulation of the 
center in the frontal lobe (Riley •) and can be 
initiated volitionally 

The part of the pyramidal tiact which has to 
do with lateral gaze leaves “the corticonuclear 
tract as two bundles of fibers, the pes lemniscus 
superficialis and the pes lemniscus piofundus in 
the midbrain and upper pontile region, respec- 

7 Riley, H A The Central Nervous System Con- 
trol of the Ocular Movements and the Disturbances 
of This Mechanism, Arch Ophth 4 640 (Hov ) , 885 
(Dec) 1930 
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tively, descends foi a shoit distance in the 
mesial fillet and then pioceeds doi sally in the 
tegnientuiii to the centei foi lateial movement 
(Riley 

Besides conjugate de\iation m a hoiuontal 
01 vertical direction, stimulation of the frontal 
centers in the lower mammals ma\ pioduce 
ocular torsion (CoUins and Spiegel In cats the 
most frequent lesult is mtoision of the opposite 
eje, rvhile the eye on the side stimulated mtorts 
or extorts or does nothing at all No tonic effect 
of the cortex on toision could be found, accoid- 
mg to these authors and elimination of the 
cortex and subcortical ganglions m fiont of the 
midbram pioduced onU moderate degiees of 
torsion Under the influence of anesthetics, how - 
e\er, particular!} the so-called biam stem 
anesthetics, pionounced toision was observed 
The range of toision w'as fiom 35 degiees m- 
w'aid to 30 degiees outwaid Theie was mosth 
bilateral intorsion, laiel} bilateial extorsion oi 
conjugate deviation 

An analysis of this effect of barbiturates sliowcd that 
it was only partially due to depression ot prosencephaiic 
and diencephalic activit> and partly to direct action upon 
the midbram and upon riiombencephahc supranuclear 
centers (probably vestibular nuclei) '* 

The Pontile Centei — It is geneiallj accepted 
that the fibeis foi voluntarj lateral gaze cioss 
over to the opposite side of the biam stem just 
above the level of the sixth neive nuclei Fiom 
here their course is not so certain The majontv 
of authors fatoi the assumption that the fibeis 
end in a pontile centei for lateral gaze, although 
there is no histologic evidence of such a centei 
Its existence is based on the fact that m certain 
cases in which the nucleus of the sixth nerve is 
entirely destroyed on one side, there is loss of 
movement of the homolateral eye outward but 
retention of the conjugate movement of the op- 
posite eye toward the side of the lesion This 
proves conclusively that the nucleus of the sixth 
nerve itself cannot be the centei for lateral move- 
ment but that either there is a separate centei 
outside the nucleus or the fiber splits befoie 
reaching the nucleus of the sixth nerve and sends 
one part to the homolateral nucleus of the sixth 
nery^e and another to the contralatei al nucleus of 
the internal rectus muscle Most authors have 
asserted that theie is a sepaiate center but that it 
lies close to the nucleus of the sixth nerve, 

8 Collins, D A , and Spiegel E Ocular Rotation 
Influence of Anesthetics and Operations on ^'a^ous 
Parts of Central Nerv'ous System, Proc Soc Exper 
Biol & Med 39 100 (Oct) 1938 

9 Spiegel, E A, and Sommei, I Reurology of 
the Eye, Ear, Nose and Throat, New York, Grune & 
Stratton, Inc 1944, p 390 


( Holmes, Kidd'°), piobabiy m front of the 
nucleus and nearei the nndlme This so-called 
pontile center foi lateralgaze leceives all of the 
stimuli wdnch excite hoiizontal conjugate move- 
ments of the e}es, i e. not only the voluntaiy 
impulses previously descrilied but the leflex 
innei\ation fiom the lower visual and auditoiy 
systems, piopiioceptive impulses from the neck 
muscles, and impulses fiom the Msuomotor cen- 
tei in the occipital coi tex 

The Posteno) Longitudinal Bundle — From 
this centei the fibers urn into the posteiioi longi- 
tudinal bundle, the fibei tiact which links up 
the nuclei of the third, fouith and sixth cianial 
nerves Spiegel and Sommei “ staled the belief 
that the coi ticofugal impulses entei the posterior 
longitudinal bundle through the mediation of the 
vestibulai nuclei foi lesions of these nuclei, as 

t 





Fig 4— Diagram of tlie pathway foi voluntarj tight 
lateral gaze Starting in the second frontal convolution, 
the fibers run down m the pyramidal tract to the pons) 
where they enter the vestibular nuclei, and then to 
both centers for lateral gaze, near the nuclei of the 
sixth nerve This pathway links the voluntary impulses 
for lateral gaze wuth the involuntary impulses entering 
through the vestibular nuclei (see fig 14) 


well as physiologic changes m the state of their 
excitability, essentially alter the effect of stim- 
ulating the coitical centei s foi conjugate move- 
ments of the eyes (fig 4) This view% according 
to these authois, explains how' the law^ of recip- 
local innervation (inhibition of antagonists dur- 
ing excitation of a muscle oi group of muscles) 
acts on stimulation of the coitical centers It w as 




ui v^onjugaie Ucular Mov< 


ments, Brit J Ophth 5 241 (Juney l92'l Kidd L 
Fourth Cranial Nerve, ibid 6 49 (Feb) 1922 
11 Spiegel and Sommer,'* pp 393-394 
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shown by Sheri ington in experiments on mon- 
keys that one could stimulate the right second 
frontal convolution knd produce conjugate 
deviation of the eyes to the left even after the 
muscles which pioduce levoA'^ersion in the left 
,eye have been severed Under such circum- 
stances, this movement of the left eye outward 
could occur only by relaxation of the left internal 
rectus muscle Cortical stimulation, therefore 
not only produces contraction of the ocular mus- 
cles which move the eyes conjugately to the 
opposite side but simultaneously produces relaxa- 
tion (inhibition) of their antagonistic muscles 
This action has been show n to occur also m man 
Spiegel pointed out that this action can occui by 
reason of the iact that the vestibular nuclei act as 
a relay station which sends fibers into both ipsi- 
lateral and contralateral posterior longitudinal 
bundles * 

Once the impulses for hoiizontal conjugate 
movements get into the posterior longitudinal 
bundle, they innervate in an appropiiate fashion 
the nuclei of the ocular muscles necessaij'^ to 
produce the associated movements of the two 
eyes Like all voluntary movements, these coarse 
stimuli must be refined and integrated by reflex 
activities from all the sources that control the 
“associated, synergic and A^oluntary control oaci 
the oculomotoi movements’’ (Riley), and these 
moderating impulses are converged on the neuro- 
musculai apparatus thiough the medium of this 
bundle 

Centos foj Vcitical Gacc — Still less is known 
of the subcoi tical centers and pathivays con- 
trolling voluntary vertical movements of the 
ej es The question of the localization of these 
movements m part of the frontal oculogyiic cen- 
ter has already been discussed Movements of 
upward and dowmw^aid gaze must be associated 
Avith simultaneous stimulation or inhibition of 
the muscles which raise and low^er the lids 
Lesions in the neighboihood of the superioi col- 
liculus haAe long been knowm to be associated 
w'lth disturbances m A’^ei tical gaze and wnth 
changes in the movements or position of the lids, 
such as ptosis and tucked lids (Collier^®), so 
that one can be certain the fibers concerned in 
these movements he m this neighborhood Riley 
concluded that the superior colliculus was eithei 
a relay station in the suprasegmental pathw'ay 
or a subcortical centei, similar to the pontile 
center foi lateral gaze The impulses presum- 

12 Adler, F H Reciprocal Innervation of Extra- 
ocular Aluscles, Arch Ophth 3 318 (March) 1930 

13 Collier J Nuclear Ophthalmoplegia with Es- 
pecial Reference to Retraction of Lids and Ptosis and 
to Lesions of Posterior Commissure, Brain 50 488 
(Oct) 1927 


ably get into the posterioi longitudinal bundle 
but, unlike the impulses for lateral gaze, do 
not, according to Spiegel and Sommer, first run 
through the vestibular nuclei (fig 5) They 
also expressed the opinion that these impulses 
may not even run into the posterior longitudinal 
bundle The}’’ eventually reach the appropriate 
nuclei of the muscles w'hich raise and lower the 
ejes and the eyelids 


Midlinc 



Fig 5 — Diagram of the course of the fibers for 
vei tical gaze The left half of the diagram shows the 
course for upward gaze, the right Jialf, that for down- 
ward gaze According to Spiegel and Sommer, the 
fibers leav'e the pA^ramidal tract without entering the 
vestibular nuclei and run directly to the superior col- 
liculi From here they are distributed to the appro- 
priate nuclei of the ocular muscles 


Centei s and Pathways jo? Conveigencc — 
The cortical center foi the willed convergence 
movements of the eyes is unknown, unless it is 
the same frontal centers w’hich produce conjugate 
deA'iation Theie is plenty of evidence to support 
the beliet that there is a subcortical center for 
convergence, for convergence alone may be 
paialyzed w’hile the horizontal conjugate moA'e- 
inents are retained and vice veisa There must 
be a special centei foi coiiv’eigence, therefore 
Biouwer placed this centei in Pei ha’s nucleus, a 
single nucleus of small cells lying between the 
paired Edinger-Westphal nuclei, on the basis 
of his phylogenetic studies (fig 6) 

Centers and Patlnuays foi Divei pence — Theie 
IS less evidence of either a cortical or a subcorti- 
cal center foi willed mov ements ni divergence, 
and this is to be expected since there is no aoI- 
untary control of divergence (other than relaxa- 
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mental destruction these centers aie prevented 


tion of conveigeiice) in the normal subject 
Cases of bilateral willed divergence have never 
been recorded, and unilateral willed divergence 
may be brought about m rare cases by the lelaxa- 
tion on one side of the convergence impulse 
while it is maintained on the opposite side Such 
cases do not piove the existence of a divergence 
center Some authors, however, postulate the 
existence of such a center close to the sixth 
nerve nuclei (Bruce In the majority of 
cases of divergence paralysis the chaiacter- 
istic symptoms are soon follow'^ed by de- 
finite paralysis of one or both sixth cianial 
neives, so that if a center exists it must he close 
to these nuclei 


WiAlina 



convergence A hypothetic fiber has been drawn from 
the second frontal convolution for voluntary conver- 
gence, although there is no experimental evidence to 
indicate the existence of this innervation There is 
good evidence for the existence of the involuntary 
innervation from the occipital cortex, as shown on the 
right side of the drawing 

Although stimulation of the centers and path- 
ways described in the preceding paragraph 
results in forced conjugate movements of the 
eyes these parts of the central nervous system 
have to do normalK only with voluntary, oi* 
w died, movements If through disease oi experi- 

14 Bruce, G yi Ocular Divergence Its Physi- 
ologi and Pathology \rch Ophth 13 639 (\pril) 


from w'orkmg, all the low'ei reflex movements 
of the eyes are still kept intact 

In man the importance of the reflex coiiti ol of 
the oculai movements far outweighs that of the 
voluntai V control In nearly all the activities of 
the eyes the movements are dominated by the 
1 eflex conti ol although they may be initiated by 
a willed effort The act of leading, for example, 
consists of a senes of finely cooidinated hori- 
zontal conjugate movements by means of w^hich 
a certain span of w'ords is fixed by the two 
maculas for a brief period of time Ihese shifts 
m fixation are carried out reflexly, m fact, en- 
tirely unconsciously, seven or eight being the 
usual number in an ordinary line of print At 
the end of the line the eyes are moved to the 
left again by a voluntary effort of wdnch the 
leader is aware and the visual axes moved down 
to the next line of print, when the piocess is 
1 epeated all ovei again The act of reading would 
be a painfully slow^ process if these horizontal 
shifts had to be made voluntarily 

RCFLEX CONTROL OF OCULAR MOVEMENTS 

If theie are gaps m knowledge concerning the 
willed ocular movements knowledge regaiding 
the reflex control of ocular muscle tone is still 
more meager, so that one is in no position today 
to get a complete picture of this important mech- 
anism controlling the position of the eyes 

All willed movements of the body have to be 
coordinated and modified to fit in with changes 
m posture of the body as a whole or of its various 
parts, otherwise they become ataxic The great 
coordinating center for smoothing out muscular 
activity in time and extent is the cerebellum 
In the case of the eyes most of this is accom- 
plished by impulses coming from the vestibulai 
division of the eighth cranial nerve In addition, 
there are other sources of tone which will be 
described, and perhaps many otheis the exist- 
ence of which IS not yet recognized 

A few examples will show how necessaiy 
such a mechanism is for assuring properly con- 
ti oiled movements of the eyes When the head 
IS in the erect posture, dextroversion of the two 
eyes in the horizontal plane is carried out mainly 
by the contraction of the right exteinal rectus 
and left internal rectus muscles, together with 
reciprocal inhibition of their antagonists If the 
head is tilted on the right shoulder, however, 
a contraction of these two muscles alone would 
not effect dextrovei sion in the plane of the hori- 
zon but uill turn the eyes obliquely down and 
to the light Other muscles must therefore be 
brought into play to keep the eyes in the same 
plane of the horizon and to turn them to the 
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right Hence the position of the head in space 
must modify piofoundly the muscles which must 
be activated to pioduce any desiied movement 
of the eyes To this end the ocular muscles aie 
kept undei a constant changing state of tone 
through the vestibular nuclei by impulses com- 
ing m from the neck muscles and horn the 
otolith appaiatus m the labyrinths 

Further, when the head is tilted on the 
shoulder, the eyes are known to execute a tor- 
sional movement around then anteioposteiioi 
axes, so that as the head tilts the veitical meiid- 
lans of the corneas stay erect and do not incline 
with the head This compensatoiy toisional 
movement is brought about by an inciease m 
tonus of those muscles wdiich tend to keep the 
\ertical meridians of the coineas eiect, as the 



Fig 7 — Diagram of the refle',. innervation of the 
ocular muscles through the testibular nuclei From 
here the fibers enter the posterior longitudinal bundle 
and are then distributed to the ocular muscles Tonic 
impulses from the neck muscles, the otolith apparatus 
and the semicircular canals are thus sent to the muscles 

head is tilted to the light oi to the left If the 
head is tilted to the right, foi example, levo- 
torsion must be produced in both eyes to keep 
the Aertical meridians reitical An increase m 
tone must therefore be sent to the right superior 
oblique and superioi rectus muscles and to the 
left inferior oblique and inferior rectus muscles 
These counterbalancing torsional moA^ements 
are initiated b} the otolith apparatus 

All of the sense organs of the bod) send 
impulses into the central nerA^ous s)stem Avhich 
modify at one tune or another the state of tone 
of the ocular muscles A sudden loud noise 
causes the ejes to turn reflexh to the side from 


winch It seems to come A painful stimulus 
applied to the face causes the eyes to turn invol- 
untarily to the place where it is located Thus 
the cochleai dnnsion of the eighth nerr^e and the 
trigeminal neive exeit an influence on oculai 
muscle tonus, mediated through the posterior 
longitudinal bundle 

The most important leflex souice of tone 
known, other than the Aisual, is that mediated 
b) the A'^estibulai dnasion of the eighth qerve 
Duke-Elder has given a good description of 
the neuroanatomic details (fig 7) This complex 
mechanism serA es to correlate changes m posture 
and movements of the eyes b> means of leflexes 
Avliich, for the sake of study, may be divided 
into static reflexes, due to changes m position 
of the head m respect to gravit)’’, and statokinetic 
leflexes wdiicli occur as a lesult of movement 
of the head through space 

1 Static 1 eflexes These reflexes have alread} 
been mentioned briefly as altering the muscles 
called into play to secure any desired change of 
position of the ejes when the head is tilted on 
the neck They arise as proprioceptive impulses 
from the neck muscles As tlie head is tilted on 
the shoulders the neck muscles of one side are 
put on a stretch, and this initiates the stretch 
reflexes, ai Inch ai e known to occur m most skele- 
tal muscles In the loAver mammals the influence 
of the neck muscles is considerable so that all 
the muscles of the eyes are undei their tonic in- 
fluence In man their influence is felt much less, 
so that a rotation of the head on the trunk of 40 
degrees produces a compensator}'' chknge in the 
position of the eyes of only 2 to 3 degrees 
(Fischer 

Of more impoitance in man than the neck re- 
flexes are tlie clianges in tonus aaIucIi arise as a 
lesult of changes in the position of the otolith 
organs of the labyrinths All of the external 
ocular muscles’, w’-ith the exception of the external 
and internal lectus muscles, are under the tonic 
control of the otolith apparatus, and changes in 
tilt of the head are compensated for by an effec- 
tive change m tonus of the muscles AA'hich cause 
ocular torsion It is the otolith apparatus which 
acts effectively to keep the a ertical meridians of 
the corneas A^ertical Avhen the head is tilted on the 
shoulder 

2 Statokinetic reflexes Whenever the head 
IS moA ed in space a moA’^ement of the fluid in the 
semicircular canals is set up aaFicIi effects changes 

15 Duke-Elder,® p 292 

16 Fischer M H Messende Untersuchungen uber 
die Gegenrollung der Augen und die Lokahsation der 
schembaren Vertikalen bei seithcher Neigung (des 
Kopfes, des Stammes und des Gesamtkorpers) Nei- 
gungen bis 40°, \rch f Ophth 118 633 1927 
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in lone of some of the oculai muscles The gioup 
of muscles affected depends on the semicircular 
canals which are stimulated, and this, in turn, 
depends on the posture of the head in respect to 
gravity during the movement in space It is 
quite outside the field of this paper to elaboiate 
on this subject, except to point out that such 
alterations of tone are constantl)' acting in the 
normal subject The effect of such changes m 
tone IS a conjugate movement of both eyes 
togethei laterally or in the veitical direction It 
IS customar} to refer to the direction of nystag- 
'mus according to the quick component If the 
quick component is to the right, one speaks of 
the nystagmus as being to the right However, 
it IS the slou component, in this case to the left, 
which IS the essential part of nystagmus The 
slow deviation of the eyes to the left is caused by 
tonic impulses from the labyrinths, and the quick 
return from this position is merely a phase of 
recover}’^ (The origin of this phase of nj^stagmus 
is still the subject of debate ) 

Piop7Wceptiz>e Sense of the Ocular Muscles 
— A number of facts suggest the presence of a 
proprioceptive sense in the ocular muscles which 
orient and modify certain visual phenomena, such 
as projection and stereopsis It is difficult to 
explain some of the phenomena of paralyses of 
ocular muscles uithout assuming some form of 
proprioception from the paretic muscle On the 
other hand, most of the evidence refutes the 
existence of proprioception in its strictest sense 

In the general musculature of the body it is 
possible to prove true proprioception by demon- 
strating the presence of specialized end organs in 
the muscle, such as the muscle spindle, and by 
finding special fiber tracts in the central ner\'^ous 
system which carry these impulses set up in the 
muscle The muscles with proprioceptive sense 
also have stretch reflexes, wdiich can be proved 
physiologically 

In the case of the ocular muscles it has not 
been possible to demonstrate these various cri- 
teria Irvine^* found that the muscle spindles 
were much few'er and of more primitive type 
than those present in skeletal muscle, and he 
could not demonstrate the presence of any sen- 
sory nen^es from the extraocular muscles and 
tendons McCouch and Adler w ere unable to 
detect any stretch reflexes in decerebrate cats, and 
Hoffmann failed in the same w’-ay in human 

17 In'ine, S R Histology of Extra-Ocular Mus- 
cles Arch Ophth 15 847 (May) 1936 

18 McCouch, G P , and Adler, F H Extraocular 
Reflexes, Am J Physiol 100 78 (l^Iarch) 1932 

19 Hoffmann, p 1st es moglich, die physiologischen 
ffrlahrungen uber die Sehnenreflexe (Eigenreflexe) mit 
den pathologischen in Einklang zu bringen^ Ner- 
Aenarzt 2 641 (No\ 15) 1929 


beings There is ceitainl) no anatomic oi physi- 
ologic proof that proprioceptive sensation is medi- 
ated from the ocular muscles According to 
Inmie and Ludvigli.^"® almost all the facts seem 
more compatible with the hypothesis of an inner- 
vation sense than w'lth that of a proprioceptive 
sense From this point of view , muscular activity 
still foims the basis for the judgment 'of direction 
wdien the eyes aie moved, but this “judgment is 
not founded on the actual contraction of the 
muscles but upon the ‘\\ ill’ to move them ” When 
the eyes are moved to the light in a dark lOom, 
one IS conscious of the position they are in not 
from proprioceptive sensations from the muscles 
but from the wulled effort in tui ning them 

In support of this hypothesis one can point to 
the fact that wdien the eyes are moved reflexly, 
the subject is quite unconscious of then position 
— in fact, often of their movement In the case 
of nystagmus due to lab) i inthine stimuli, w^hethei 
resulting from disease or artificial^ induced by 
lotation in a chan or by douching the ear wuth 
cold water, the subject does not know’^ that his 
eyes are moving but, instead, is conscious only 
of the apparent movement of the room Every- 
thing around him seems to be turning, wdiile he 
feels certain that neither his eyes nor the rest of 
Ills body is moving There may, how'ever, be a 
sensation of falling The same is true of opto- 
kinetic nystagmus During the movements of 
the eyes wdiich occur on looking out of a moving 
raihvay coach at the passing scenery, the subject 
experiences no sensation that his eyes are under- 
going constant nystagmus Pulling the eye latei - 
ally wuth forceps gives no sense of its change in 
position 

Under no conditions m wdiich the eyes are 
deviated by reflex sources oi mechanical pull is 
the subject aw^are of that deviation — ^ivhich he 
should be if there w^ere proprioception from the 
ocular muscles themselves — and yet wdien the 
eyes are moved by a willed effoit, he knows that 
they have moved and can tell exactly wdiat posi- 
tion they occupy in respect to the orbit 

Penfield and Erickson ® found that sensation of 
movement of the eyes, although a rare response, 
resulted from stimulation of the conscious subject 
in an area of the frontal cortex anterior to the 
fissure of Rolando in a zone near area 8 (fig 
8) The knowledge of the position of the eyes 
may be something akin to stereognosis The 
elements which are essential for stereognosis are 
point localization, discrimination of two points 
and the sense of position and movement (muscle- 
tendon sense) , and these m the case of the hand 


20 Irvine S R , and Ludvigh, E J Is 
Proprioceptu e Sense Concerned in Vision^ 
Ophth 15 1037 (June) 1936 
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for example, are located m the cortex in the sen- 
sor)'- motor region fairly close to the motor repre- 
sentation tor the muscles of the hand It cannot 
be said that this is evidence either for or against 
a true proprioceptive sense 

If a patient has recent paresis of an extraocular 
muscle, for example the right external rectus, 
he will past point at an object held m the right 
motor field, even when he uses the right eye 
only There are two possible explanations for 
this past pointing It may be assumed that in 
order to turn his paietic right eye out to fix the 
object he has to contract the muscle more than 
he normally would, and the proprioception from 
the muscle therefore gives rise to the sensation 
that the object is farther to the right than it really 
IS — ^lienee he points to the right, past the object 
On the other hand, Duke-Elder pointed out 
that a paretic muscle fails to carry the eye out 
fully, so that the image falls not on the macula 
of this eye but on a point slightly to the nasal side 
of the macula The fact that the right eye is not 
turned out far enough is not realized, for there 
IS no real proprioception from the muscle, but 
only a gross knowledge of the willed effort made 
in turning the eyes The image now falls on 
the nasal side of the macula and hence is pro- 
jected out farther into the temporal field Think- 
ing that his eye has actually turned out the whole 
distance then causes him to past point to the posi- 


fROUlHDt 



Fig- 8 — Diagram of the right motor cortex, showing 
the points -where stimulation in the conscious subject 
produced a sensation of mo\ement of the eyes From 
Penfield and Erickson ® 

tion in space n Inch has the local sign of the part 
of the retina stimulated 

In order to test which of these hypotheses is 
correct the following experiments were done 
A subject with recent paresis of the right ex- 
ternal rectus muscle w as seated at a Zeiss perim- 

21 Duke-Elder ® p 1052 


eter, and the left eye. was covered A test spot 
of light was then placed on the arc of the perim- 
eter in the temporal field 30 degrees from fixation 
A black cloth was held in such a way that the 
subject could not see his own arm -while he was 
asked to point directly to the test spot of light 
The difference between the actual position of the 
spot and the position to which he pointed was 
then measured Two test objects weie used a 
large white spot of light measuring 15 mm and 


15 mm Test 2 mm Teat Word 




Fig 9 — Right eye of a subject W'lth paresis of the 
right external rectus muscle On the arc of a Zeiss 
perimeter a light, 0, has been placed at 40 degrees in 
the temporal field With the left eye covered, the 
subject IS requested to look at the object and to point 
witli his right hand to it The right hand is shielded 

from his view entirely, so that he is not conscious of 

where he is pointing The angle of past pointing is 
then measured 

On the left the diagram shows that the eye does not 
turn out to 40 degrees to look at a large test object, 

1 e, a 15 mm light, but turns out only to 20 degrees, 

this being sufficient for the subject to see the light 
The image therefore falls on the nasal side ^ of the 
fovea and hence is projected into space at 0 The 
subject therefore past points to O' 

On the right the diagram show's what happens when 
a small test light and word are used, of such a nature 
that in order to see w'hat the word is the eye must be 
turned out all the way so that the image falls on the 
fo^ea In this case the projection is correct, and there 
IS no past pointing 


a small spot of light measuring 2 mm and illumi- 
nating a letter or small word This word was 
small enough that the subject had to turn the 
eye all the way out so that its image fell on the 
fovea before he could read it 

It was found that when the large spot of light 
was used the angle of past pointing was much 
larger than when the small spot and letter w'ere 
used When the large spot is used, the subject 
does not have to turn his eye out all the way so 
that the image falls on the fovea in order to see 
It, and under these circumstances his past pointing 
is considerably greater than yvhen he looks at the 
small spot, wdiich must fall on the fovea (fig 9) 
Now if the angle of past pointing depended on 
false proprioception from the palsied muscle, it 
would be either the same or greater when the 
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small spot A\as used, for the eye has to turn out 
farther for this test object than for the large test 
spot The angle of past pointing is determined 
by the position of the image on the retina When 
this falls on the fovea, as it does when the small 
spot IS used, the piojection is good When the 
eye is not turned out quite far enough and the 
image falls on the nasal side of the fovea, as it 
does when the large test spot is used, the pro- 
jection IS to the right of the object to that part of 
space which has the local sign of the retinal re- 
ceptors on which the image falls 

This experiment w’^as done on 2 subjects with 
recent palsy of the external rectus muscle and 
on 1 normal subject in whom an injection of 
procaine hydrochloride along the external rectus 
muscle produced a paresis of this muscle, wnth 
typical limitation of movement and homonymous 
diplopia for five hours 

W R , suspected of having a brain tumor, had paresis 
of the left external rectus muscle, of three weeks' dura- 
tion No other muscles ivere involved Central visual 
acuity was normal The fields were normal There 
■were choking of the disks of 1 D and pronounced 
hypertensive changes in the retinas 


Angle of Past Pointing, m Degrees 

- 


Position of Test Object, 

15 Mm 

2 Mm 

in Degrees 

Test Spot 

Test Spot and Word 

10 

18 

2 

10 

18 

0 

10 

18 

0 


G McC , had paresis of the right external rectus 
muscle of two weeks’ duration The condition followed 
spinal anesthesia for operation on the gallbladder No 
other muscles were involved The eyes were otherwise 
normal 


Position of Test Object, 
in Degrees 


Angle of Past Pointing, m Degrees 

------ . A . 

15 Mm 2 Mm 

Test Spot Test Spot and W ord 


10 

10 

10 


S 

5 

5 


3 

3 

5 


In F H A , a normal subject, paresis of the 
right external rectus muscle was produced by injection 
of 2 per cent procaine hydrochloride The figures given 
111 the tabulation were obtained after typical paresis 
■was produced 

Angle of Past Pointing, in Degrees 

Position of Test Object, 15 Mm 2 Mm ' 

in Degrees Test Spot Test Spot and W’ord 


10 5 

SO ^ 

40 >. c 


0 

2 

3 


In the third case measurements taken before, 
the injection of the procaine showed no difference 
in the angle of projection (there was no past 
pointing) when the large test spot and the small 
spot and light w^ere used 

The Visual Fixation Reflex — The most im- 
portant source of reflex activity m man comes 
from the visual impulses themselves The fovea, 
being the point of greatest visual acuity, must be 
placed so that the image of an object in space 


falls on* It m ordei to be distinctly seen The 
voluntary movements of the eyes take care of 
this when there is a conscious need for foveal 
vision But, m addition, nature has further pro- 
vided that once the image is on the macula it 
will stay fixed there, reflexly, or if it is near the 
macula, the eye will be moved reflexly so that 
the fovea receives the image This result is at- 
tained by an involuntary reflex, called variously 
the visual fixation reflex, the fusion reflex (when 
both eyes are so moved that the image falls on 
each macula), the optomotor reaction, etc When- 
ever the image of a moving object tends to move 
oflf the macula in one direction, an increase m 
tonus occurs m those muscles which move the 
eyes in that direction , thus the eyes are reflexly 
turned to follow the object (figs 10, 11 and 12) 


f 
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Fig 10 The image of the dot straight ahead ol 
the eyes falls on the foveas The impulses are carried 
up to the extreme tip of the occipital lobe along the 
calcarine fissure The optomotor fibers carry impulse' 
from here to the vestibular nuclei, which distribute tone 
to the ocular muscles (amount of tone indicated by 
length of arrow in diagram) As long as the image' 
are on the foveas, the tone of the muscles turning the 
eyes to the right is equal to that of the muscles turmng 
the eyes to the left The diagram purposely begs the 
question of the bilateral representation of the foveas 
it may be imagined that the same stimuli go to the 
left calcarine cortex, as is shown here to the right 


IS ucmuiibiratea in daily JiU 

watching a person looking out of a railway ci 
at the surrounding scenery as it passes by 
window The eyes will be found to make a s< 
of movements consisting of a slow phase in 
direction the objects seem to he moving ai 
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lapid phase in the opposite diiection The move- 
ments continue as long as the pei son has his eyes 
open and pays attention to the sceneiy The per- 
son may oi may not be aware of the fact tliat 
his e3es are moving This is the so-called lail- 
road n3'stagmus It can be simulated m the 
laboratory Iw haAing the patient look at black 
and white stripes on a moMiig dium Here it is 
called optokinetic nystagmus 


• -< - < 9 



Fig 11 — The spot has mo\ed to the left, and there- 
fore its image has moied off the foveas onto the right 
hahes of the two retinas The visual impulses are 
carried up to the occipital cortex, to cells which he 
farther forw’ard along the calcarine fissure than those 
which come fiom the loveas From these cells an 
optomotor impulse is sent to the vestibular nuclei which 
diminishes the tone of the muscles w'hich turn the 
eves to the right and increases the tone of those which 
turn the e>es to the left The eyes are therefore turned 
to the left until the image of the spot once more falls 
on the foveas 

The same leflex pioduces involuntary fusional 
movements of each e3^e in an eftort to maintain 
binocular single vnsion when weak prisms are 
held up m front ot one eye while the subject 
looks at a light at 6 meteis If a weak prism is 
held up suddenl3' base-out in front of the right 
e3e, the right e3e will qUickl3'^ and mvoluntarih 
turn in to bring the fovea in line again with the 
object of regard If the prism is weak, i e , 1 to 2 
prism diopters, the movement will be made wuth- 
out the patient’s awareness If the prism is 


stionger, or if more prism is continuously added, 
the patient will be conscious of a momentaiy 
diplopia, as the eye mvoluntaril3^ makes the effort 
at fusion There wull come a time finalty wdien 
the amount of prism added wull be too great for 
the involuntarj’- fusion reflex to overcome The 
strength of the prism which breaks up the in- 
voluntary fixation reflex is the ineasuie of the 
leflex fusional capacity 

Be3 ond this point it is still possible to add moie 
pi ism base out and secure fusion by a voluntau 
effoit Moie and more prism may be added and 
the patient, aftei some practice, still finds that he 
can fuse the two images into one When the point 
is leached where this is no longei possible, the 
stiength of the pi ism used is the measure of the ^ 
adducting powei, or prism adduction Since the 
patient soon learns that he can inciease Ins con- 
v'ergence pow er bv calling on his accommodation. 
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ment of the spot The images which now fall on the 
foveas again send their impulses up to the foveal locali- 
zation of vision in the occipital cortex, and the opto- 
niotor impulses once again equalize the tone of the 
muscles turning the eyes to the right and of those turn- 
ing the eyes to the left, so that the eyes remain fixed 
as long as the image of the spot remains stationarj 

he quickly learns to converge and accommodate as 
though he were looking at a near object This 
presents him with a dilemma He can fuse the 
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distant double images of the light by conveiging 
and accommodating, but m using his accommoda- 
tion he obtains bluiied images The tuck then, 
he soon finds out, is to keep togethei , i e , to fuse, 
tw 0 images into a single blurred image That this 
has been called the adduction powei, and thought 
of by some as repiesenting the stiength of a sub- 
ject’s muscles of conveigence is testimony to the 



Fig 13 — Diagram of the mesial half of the light 
occipital cortex, the left occipital lobe having been cut 
oft The insert shows a transverse section through the 
calcarine fissure at the level of the arrow At this level 
the paneto-occipital fissure )oms the calcarine fissure, 
so that only the low'er lip of the calcarine fissure has 
the white line of Gennan Some investigators believe 
that the cells giving rise to the optomotor impulses of 
the \isual fixation reflex arise in the striate area (area 
17 of Brodmann), but according to Hines they origi- 
nate in the cells of areas 18 and 19 of Brodmann 

naivete of the examiner Aftei pi isms ate pie- 
scnbed foi home use, the patient leturns with 
maiked impiovement m his ability to oveicome 
prisms base out He has, theiefoie, according to 
such an umvitting physician mci eased the powei 
of his mteinai lectus muscles, when all that he 
has done is to leain to dissociate conveigence 
fioui accommodation, or to accept fused blurred 
linages rather than double clear ones 

The Msual fixation reflex is composed of an 
afterent and an efferent pathway The afferent 
pathway-- is the visual pathway, running from 
the cones of the fovea through the lateral genicu- 
late bod) and ending m the cells of the calcarine 
coitex (fig 13) 1 here IS no general agreement 
however, m which la\ei of cells of the visual 


coitex the motor fibeis begin Most authois 
considei the cells of aiea 17 of Biodmann as the 
beginning of the eftei ent arc, but Hines - gave 
evidence foi believing that the optomotor patlnvay 
begins in the cells of layer 18, the parastiiate 
aiea, and layer 19, the penstnate area, rather 
than in the striate area itself, or layei 17 

Fiom this optomotor centei fibers urn into 
the posteiior longitudinal bundle Their exact 
pathw ay is unknowm, but Spiegel and Sonimei 
have ti aced them as follows 

Staitmg fioni the optomotoi zone suiiound- 
mg the area sti lata, the fibers seem to pass under 
the angular g) i us and are observed m “the lateral 
wall of the posteiioi and of the mfeiior howi of 
the lateral ventiicle, internal to the coiticopetal 
optic fibers, in the internal sagittal stiatum 
Farthei on they are found partly in the pietectal 
aiea and in the roof of the anterior coipoia 
quadngemma and in the latei al geniculate body , 
some fibeis could also he traced by the degeneia- 



Fig 14 — Diagram of the posterior longitudinal bun- 
dle, showing the voluntary motoi innervation of the 
ocular muscles on the right side and the reflex inner- 
vation from the occipital lobes on the left side It is 
not intended to indicate that the fibers end m one or 
another of the vestibular nuclei, as the exact course of 
these fibers is unknown The drawing shows a fiber 
ending m a certain nucleus, e g, Deiters’, meiely for 
convenience 


22 An excellent review of the central visual pathway 
IS tliat of Kronfeld, P C Central Visual Pathway 
Arch Ophth 2 709 (Dec) 1929 

23 Hines, M Recent Contributions to Localization 
of Vision m Central Nenous System, Arch Ophth 
28 913 (Nov) 1942 

24 Spiegel and Sommer, ^ pp 391-392 
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tion method to the basis pedunculi, reaching the 
pontine nuclei (Barns) Fiom the rhomben- 
cephalon on. the course of the oculogyric tract 
seems to be common with that for the vestibular 
reflexes to the eyes , m other words the cortico- 
fugal impulses apparently use the path of the 
vestibulo-ocular roflex to reach the eye muscles 
[fig 14] ” The impulses reach the appropriate 
ocular muscles through the posterior longitudinal 
bundle 

TerBraak*® divided optokinetic nystagmus 
into two kinds The first requires the factor of 
attention, and the second seems to be independent 
of the frontal cortical centers and, m fact, may be 
elicited m animals after extirpation of the cerebral 
hemispheres , this he refers to as the subcortical 
or passive type 

Accoinmodahon Reflex — Reference has al- 
ready been made to the effect of an abnormal 
amount of accommodation, resulting m excessive 
convergence and thus giving rise to accommoda- 
tive convergent squint There is developed nor- 
mally a close reflex association between accommo- 
dation and convergence, this link is not rigid, 
but somewhat elastic By orthoptic training it is 
possible to make this linkage less rigid, so that a 
hyperopic person may retain the necessary accom- 
modation to focus on distant objects, yet relax 
the amount of convergence that would ordinarily 
be associated with it and thus retain parallelism 
of his visual axes 

ORTHOPHORIA AND HETEROPHORIA 

The anatomic basis for the voluntary and reflex 
control of ocular movements has been outlined in 
so far as it is known at the present time In the 
normal adult this mechanism keeps the two eyes 
associated with one another in all directions of 
gaze, so that the two foveas receive the images of 
the object of regard The ocular muscles are 
under many sources of tone, which are acting 
constantly and varying among themselves accord- 
ing to the needs of the moment Even when the 
eyes are m the primary position and are not being 
moved, they are kept there by a constant source 
of tone to the appropriate muscles This position 
must not be thought of as One of rest, therefore 

The position of absolute rest is that assumed 
when the eyes are freed from every source of 
tone, a condition which occurs only with very 
deep anesthesia, coma or death Under these 
conditions the eyes assume the anatomic position 
of rest, which is divergence of each eye about 10 

25 ter Braak, J W G Untersuchungen uber 
optokinetischen Nystagmus, Arch neerl de physiol 21 
309, 1936 


degrees, and usually sursumvergence of about 5 
degrees During the waking hours the eyes are 
never m a position of rest 

It is possible to eliminate some of the sources 
of tone to the ocular muscles and to determine 
the position the eyes assume under these condi- 
tions Only the visual sources of tonus can be 
eliminated readily If, for example, the subject 
relaxes his attention and, as one says, lets his 
thoughts wander from the objects surrounding 
him, the position of the eyes may change In 
some people they diverge greatly If the image of 
one eye is made poorer than that of the other by 
placing smoked glasses of increasing density in 
front of it, a point will be reached wdiere binocular 
vision is no longer possible, and the eyes, freed 
from the fusional impulses of the fixation reflex 
wull take up that position dictated by the remain- 
ing sources of tone, whatever they may be 

Whenever the vision of one eye interferes with 
the use of the two eyes together, an attempt is 
made by the body to free the eyes from this 
embarrassment, and the new^ position which the 
eyes assume w'lll be that w^hich best eliminates 
the confusion This new position may not be 
the same as that assumed when the eyes are free 
of the fusional impulses, and therefore dictated by 
the other, remaining sources of tone, as previously 
described, but may be a forced position due to 
new sources of tone from the occipital cortex for 
the purpose of getting rid of diplopia The body 
finds that when the twm images cannot be fused 
together, they can be separated by deviating the 
eyes from one another, and that this separation 
helps to avoid the confusion for one of the images 
may now be suppressed more easily and so the 
visual axes are turned either in or out to separate 
the images 

It has become customary to measure the posi- 
tion of the twm eyes when the visual fusional 
impulses are either totally or partially removed 
and to term this the patient’s phoria If, under 
these conditions, the visual axes remain so that 
the image of the object of regard still falls on the 
two foveas, orthophoria is said to be present 
On the other hand, if the images do not fall on 
the twm foveas, heterophoria is said to be present, 
and the character and degree of the deviation 
are then determined and measured It is unfor- 
tunate that the implication has arisen that ortho- 
phoria IS the normal condition and heterophoria 
an abnormal one, for this is not true By such 
standards there are no normal people It is true 
that some people are orthophoric for distance 
when measured by the usual test of the Maddox 
rod or even the coxer test but these are few, the 
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majority showing 1 or 2 degrees of esophoria or 
exophoria When the Maddox rod test is 3-p“ 
plied, or when the cover test is used, however, 
almost no one will show orthophoria for near 
vision If the Maddox rod test for near vision is 
conducted m a lighted room, particularly if the 
patient is asked to measure his own deviation on 
a scale, such as the Thonngton test for near 
vision, there may be orthophoria due to the 
stimulus of accommodation, but the examiner 
has retained under these conditions a part of the 
visual fusional stimuli he ongniall} sought to 
eliminate 

The various methods used to dissociate the two 
eyes will give different measurements, the 
amounts depending on the extent to which they 
eliminate the visual fusional stimuli Hetero- 
phoria determined with the Maddox rod tells the 
effectiveness of dissimilar retinal images m hold- 
ing the eyes straight as compared with the effec- 
tiveness of similar images (The test should be 
performed m a dark room, so that there is no 
influence from the surroundings ) 

Heterophoria determined with the cover test 
tells how effective monocular retinal stimulation 
IS as compared with stimulation of the two 
retinas simultaneously Vertical prisms used to 
determine the lateral phonas show' what the eyes 
will do when they are presented with artificially 
produced double images which, although similar, 
cannot easily be fused , the results here are surely 
not the measure of a fusion-free position, but are 
most likely that of some forced position which 
the eyes assume in order best to avoid the con- 
fusion of the double images , measurements taken 
with this method are usually smaller than those 
with either the Maddox rod or the cover test 
Unfortunately, one does not know exactly what 
all the other sources of tone are which, combined, 
give the new position of the eyes freed from all 
visual fusional impulses Some of them have 
already been enumerated, but it is likely that 
there are others as yet unknown At present 
none of them can be eliminated expeiimentally 
in human beings 

Two conditions have been studied recently 
which may throw light on these involuntary 
mechanisms These are the effects of alcohol and 
of anoxemia 

It IS commonly supposed that the diplopia 
which, unfortunately, occurs when alcohol is 
taken to excess is due to the release of the eyes 
from visual fusional impulses, similar to the 
benumbing of all the senses Any heterophoria 
which was present before the alcohol was taken 
would then become manifest , if a person had an 
esoplioria before he drank, he would have an 


esotropia w'hile under the influence of alcohol, 
and if he had an exophoria before drinking, he 
would have an exotropia aftenvard This has 
been showm to be incorrect by a number of in- 
vestigators 

Pow'ell demonstrated that a definite tendency 
toward esophoria ahvays developed in a series of 
of men and w'omen when given alcohol This 
change w'as constant, gradual and piogiessive 
It was lecovered from m about ten hours, and 
the muscle balance returned to its previous level 
It made no diffeience wdiethei the person was 
esophonc or exophonc before the alcohol was 
given, the change was alwajs in the direction 
of esophoria The muscle balance foi near vision 
changed in the direction of progressive exophoria 
The angle of convergence (convergence near 
point) show'ed a progressive decrease, wdnle the 
prism du ergence w'as not determined 

Powell explained the progressive esophoria at 
6 meters on the basis of a weakening of the ex- 
ternal lectus muscles and, m defense of this, called 
attention to the fact that the abducens neive is 
termed the w'eakling of the cranial contents Pic 
explained the decrease in com ergence pow'er on 
the basis of diminished tone and control of the 
internal rectus muscles 

In 1940 Colson repeated these experiments 
by giving 21 normal adults 2 ounces (39 cc ) of 
rye or scotch w’hisky every half-hour and testing 
their muscle balance and voluntary ductions for 
.distance He found a gradually mci easing eso- 
phoria in every case, winch in 2 instances reached 
the stage of strabismus with diplopia The mini- 
mum change w'as 2 prism diopters , the maximum 
w'as 11 prism diopters It made no diffeience 
what the original muscle balance w'as before the 
alcohol was taken 

Duction tests showed that according to the 
usual notation the abduction was reduced in every 
case, but if allowance was made for the state of 
the muscle balance, there w'as no change m the 
abduction The real adduction w'as decreased in 
every case, but in the figures the author gives 
this decrease is not striking Both the conven- 
tional and the real adduction w'ere hardly changed 
at all in 2 cases and were only greatly reduced m 
1 case, and these were the only ones in which 
measurements were made From this observation 
one could hardly draw any conclusions regarding 
duction power 
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From these experiments it cannot be detei- 
mmed how alcohol produces esophoiia for dis- 
tance One might guess that it pioduces its effect 
b^ stimulation of the convergence center The 
production of torsional movements m cats undei 
the influence of barbiturates has alieady been 
mentioned The mechanism ma's , of com se, be 
the release of inhibition from highei centeis on 
the convergence centei , so that too gi eat an inner- 
vation to the internal rectus muscles is set fiee 
It may be a weakening of the divergence mecha- 
nism Furthei pharmacologic investigation is 
needed before it can be ascertained where alcohol 
acts 

The eyes act m a similar iva) under the influ- 
ence of severe anoxemia Although Wilmer and 
Berens -® found that anoxia produced in a low 
pressure chamber resulted m an mciease of any 
pieexistmg heterophoria, Velhagen leported 
the same kind of changes as those which occur in 
acute alcoholism, i e , a pronounced development 
of esophoria No matter wdiat the subject’s mus- 
cle balance w^as to start with, according to this 
author, the change is always in the direction of 
esophoria as the atmospheric pressure is i educed 
At 3,000 meters his results were not conclusive, 
but at 5,000 to 6 000 meters the increase in 
esophoria w^as considerable At the near point 
there was a change similar to that with alcohol, 

1 e , a tendency tow^ard mci easing exophoria 
Velhagen spoke of this as a convergence insuf- 
ficiency Cunousl) , he suggested that the changes^ 
he observed were probably due to alterations in 
the muscles themselves, as a result of changed 
metabolism due to the anoxemia, since he was 
unable to satisfy himself that there was any in- 
crease in convergence tone or hjperexcitabihty of 
the convergence centei 

I have repeated these experiments on the 
effects of anoxia and have been able to verify 
and further to amplif}' V elhagen s results These 
investigations wall be reported on later in the 
Archives It was found that during oxygen 
lack all subjects become more esophoric whether 
the> were esophoric or exophonc to start with 
There w'as no constant change m their muscle 
balance for near vision During oxygen lack tliere 
w as a shift in the range of fusion toward the con- 
A ergent position, but the range itself showed little 
Aariation from normal This wmuld indicate that 
during anoxia the convergence center is either 
released from inhibition or is directly stimulated 

28 Wilmer, W H , and Berens, C , Tr The Effect 
of Altitude on Ocular Functions, J A M A 71 1394 
(Oct 26) 1918 

29 Velhagen, K , Jr Heterophorie unter den Beding- 
tingen des Hohenfluges Luftfahrtmedizin 1 344, 1937 


COMMENT 

The following should be considered possible 
sources of abnormal convergence tone 

Pi op) loception poni the Oculo) Muscles— If 
tuie proprioceptive impulses originated m the 
oculai muscles, as m other skeletal muscles, a 
theory of strabismus might be conceived on the 
basis of abnormal proprioception All the evi- 
dence points to a different mechanism, how^ever, 
and one is forced to the conclusion that the body 
obtains information of the position of the eyes in 
respect to the orbits from the pathways of willed 
innervation, and not from the muscles directly 

There are grounds for believing that the posi- 
tion of the eyes m the orbits influences the sen- 
sory*^ response, however It has frequently'^ been 
noted that patients w'ho have divergent strabis- 
mus wath equal vision in the two eyes and w'ho 
ordinarily' alternate cannot be made to see binocu- 
larly' thiough one of the major stereoscopes even 
when the tubes are placed at the angle of squint 
As soon as the ej'es are straightened by operation 
how'ever they see binoculaily, some have first 
or second degree fusion, and still others stereop- 
sis A plausible explanation would seem to be 
that binocular vision is possible only when the 
eyes are m the natural position m respect to 
each othei m the orbits, and that w'hen they are 
divergent, owing to faulty' innervation of the 
ocular muscles, binocular vision is inhibited — 
even though the images are presented to the two 
eyes along the visual line of each 

Co)tical Centos jo) Co)ive) ge)ice — If tlieie 
are cortical centers for v'oluntary convergence, 
which there jjrobably' aie, their location is un- 
known at present The occipital centers foi the 
visual fixation reflex must give use to con- 
vergence tone in keeping the foveas fixed on an 
object either approaching or receding fiom the 
eyes There is as yet no evidence which could 
incriminate this mechanism I have examined a 
number of childien w ith strabismus to see whether 
their optokinetic nystagmus differed from that ot 
normal children, and the results so far are nega- 
tive The movements hav'e not been photographed 
as yet, however, and no conclusions can be draw'ii 
Other methods of investigating the fusional fixa- 
tion reflex should be devised, as this is an attrac- 
tiv'e possibility to be explored 

Subcortical Centers and Pathways jo) Co)i- 
ve) gence and Pivei goxce — Under conditions of 
acute intoxication with alcohol or as a result of 
severe anoxia, the visual axes become convergent 
and an esophoria frequently becomes an eso- 
tropia Unfortunately, it is not yet known what 
causes this — ^whether there is a stimulation of the 
conv'ergence center a release of this centpi from 
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coitical inhibition oi a paialysis oi the divergence 
mechanism It is likeh thateithei thefiistoi the 
second possibility is the ti ne cause If the change 
neie due to a paralysis of diveigence, why is it 
that during sleep oi anesthesia the position is that 
of divergence^ It seems moie piobable that the 
convergent position is due to hypei active tome 
impulses sent to the internal rectus muscles 
There is too little evidence for one to do moie 
tlian suggest that the type of conveigent squint 
under discussion might be caused by a similai 
mechanism m the gro\\mg infant But it is not 
improbable There can be no doubt that comitant 
squint is due to an abnoimal supianucleai 
soitice of tonus, foi In its veiy natuie the angle 
of squint remains the same in all positions of gaze 
(For an excellent discussion of comitance sec 
Chavasse-) It can be readily seen that m the 
infant if the eyes were forced into the convergent 
position from a hyperexcitable conveigence cen- 
tei the result would be just what it is — one eye 
would take up fixation instead of both eyes re- 
maining convergent while the other eje wmuld 
assume the whole of the angle of conveigence 
The result would be a fixing eye and a squinting 
e\ e and if the two eyes w ei e of equal value (same 
lefractive error and acuity of vision), the squint 
w ould be an alternating one When one ej e took 
up fixation, the wdiole burden of the oveicon- 
\ ergence wmuld be on the fellow eye If one eye 
r were better than the other (gi eater refractive 
eiror or some other obstacle to Msion), then it 
would remain the fixing eye, and a monoculai 
squint would develop 

Veshbnlm Appmatns — Impulses leaching the 
posterior longitudinal bundle through the vestibu- 
lar nuclei are of considerable importance in regu- 
lating the tone of the oculai muscles Vestibu- 
lai impulses cause conjugate movements of the 
ejes laterally and vertically, and m man these 
mo\ements aie ahvays equal Bartels ° found 
in labbits that stimulation of one labyrinth af- 
fected the tone of the muscles of the ipsilateral 
e\e more than of the opposite eye, but these re- 
sults do not apply' to man Besides, it has never 

30 Bartels, Ivl I Ueber Reguhesung der Augen- 
stellung durch den Ohrapparat, Arch f Ophth 76 1, 
1910, II Schielen und Ohrapparat, ibid 77*531, 1910, 
III Kurven des Spannmigszustandes einzelner Augen- 
musklen durch Ohrreflexe ibid 78 129, 1911, IV Die 
■^tarkere Wirkqng eines Ohrapparates auf das benach- 
harte Auge, ibid 80 207, 1911 


been shown that vcstibulai tone has anything to 
do with conveigence 1 his seems to be the only 
associated movement of the eyes wdneh is not 
afiected by clianges m vestilmlai tone, and one 
can hatdly imagine, theiefoie, that squint is pio- 
duced by an abnoimality of this mechanism 

Sommei examined a laige senes of noimal 
persons, patients wuth high esophoiias and pa- 
tients w ith convei gent squint and found no cftecl 
of caloiic stimulation of the vestibulai appaiatiis 
on the phonal or the angle of squint In cases of 
so-called oblique strabismus, m which the squint- 
ing eye turned upward on adduction and down- 
ward on abduction. Ohm'*- claimed to have 
demonstiated a vestibulai component, but the 
evidence pt esented is not convincing 

COXCLUSIONS 

111 all cases of conveigent squint, except those 
111 wdiich the condition is due to paralysis of an 
oculai muscle, the fundamental cause is an abnoi- 
mal convergence mneivation There is no difler- 
ence betw'een an esophoi la and an esotropia save 
that in the former the eyes are still held togethei 
by the visual fusional stimuli wdieieas in the lattei 
this mechanism has failed to maintain fusion 
Regal dless of the state of perfection of fusion, the 
important factor in the causation of squint is the 
foice w'hich piodnces it, and that is an excessne 
convei gence innervation 

In the case of accommodative squints one does 
not have fai to look for the origin of the ex- 
cessive conveigence, and Bonders’ theory for 
this condition is as conect today as it was when 
he formulated it Theie aie many squints, how- 
ever, wduch aie not of this origin, and in these one 
must look elsewhere for the source of, and the 
reason for. the excessive convergence From a 
review of the physiologic mechanisms concerned 
m normal ocular movements, one can find possi- 
ble sites of mterfeience which could lead to 
comitant squint, but as yet the evidence is 
merely' suggestive It is sufficient, how'ever, to 
warrant furthei research, free from the Inas of 
any preconceived theory 

Hospital of the University of Pennsvlvania 

31 Sommer, I Labyrinth tind Schteletfi Ztschr f 
Augenb 65 14 (May) 1928 

32 Ohm, J Schragsdnelen, Aich f Aueenh 99 

619 (No^ ) 1928 ^ 
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Tliere has been need in ophthalmology for a 
nomrntating and chemicall)’- inert colloid which 
would dissolve in water to produce a viscous, 
colorless solution having a high degree of trans- 
parency and a refractive index similar to that of 
the cornea Such a solution would be useful as a 
bland vehicle for ophthalmic medicaments, as a 
substitute for natural secretions in cases of kera- 
toconjunctivitis sicca and as an emollient and 
cohesive solution to be used with contact lenses 
and gonioscopic prisms Attempts have been 
made to adapt various compounds for these pur- 
poses, with only paitial success Acacia, traga- 
canth and gelatin have been most widely used, 
but they' are chemically unstable, have high re- 
fractive indexes and are good mediums for the 
growth of bacteiia and fungi A synthetic sub- 
stance methyd cellulose,^ has considerable advan- 
tages ovei these naturally occurring gums Its 
properties and some of its ophthalmic uses are 
repoited here 

Methyd cellulose is a watei -soluble cellulose 
ether with a high degree of purity and uniform- 
ity It IS produced m six types, graded accord- 
ing to the degree of viscosity For ophthalmic 
purposes the highest viscosity ty'pe (4,000 centi- 
poises) is preferable, as only a small quantity 
need be added to aqueous solutions to increase 
the viscosity greatly without significantly alter- 
ing its optical properties Two per cent aqueous 
solutions have a viscosity many' times that of 
water, but are highly' transparent and colorless 
and have a low dispersion power and a refrac- 
tive index (1 336) similar to that of distilled 
water (1 334) In addition, solutions of methy'l 
cellulose are neutral, odorless, tasteless and 
nearly inert chemically' They' are stable in the 
pH range which is tolerated by' the eye and seem 
unaffected by light or aging Boiling produces 
coagulation, but on cooling, methy'l cellulose re- 
dissolves' Therefore solutions may' be sterilized 
by' boiling Aqueous solutions may' be diluted 

From the Departments of Ophthalmology, State 
University of Iowa, and the University of Oregon 
IMedical School 

This investigation is part of a study being con- 
ducted under a grant from the John and Mary R 
Markle Foundation 

1 The preparation used was methocel (Dow Chem- 
ical Company) 


With ethyl alcohol and are compatible with the 
drugs commonly used in ophthalmology Sdii- 
tions containing only pure methyl cellulose do 
not support bacterial or fungal growth 

It is recommended that solutions of methyl 
cellulose be prepared by first mixing the dry 
material thoroughly with approximately half the 
required volume of water at boiling temperature 
and allowing it to soak from twenty to thirty 
minutes, with agitation This procedure hastens 
wetting of the methyl cellulose The solution 
does not become clear until the remaining amount 
of water is added and the mixture cooled to 
room temperature Solutions of maximum clar- 
ity' may' be obtained by reducing the temperature 
to 5 or 10 C during the cooling period and 
stirring until smooth Undissolved fibers may 
be removed by centrifugation 

When used as a vehicle for ophthalmic drugs, 
a 0 5 to 1 per cent solution of the 4,000 centi- 
poise type of methyl cellulose may be instilled 
with a small bore dropper, but higher concen- 
trations are more satisfactorily administered in 
collapsible tubes with small tips Tlie emollient 
properties of the colloid reduce irritation of the 
conjunctiva produced by drugs Unlike the 
commonly used oily vehicles of high viscosity, 
methyl cellulose solutions mix well with secre- 
tions and spread smoothly' throughout the con- 
junctival sac Also, vehicles containing methyl 
cellulose remain longer m the conjunctival sac 
than simple aqueous solutions and therefore- re- 
sult m more effective absorption of many oph- 
thalmic drugs, however, highly surface-active 
compounds, such as tetracaine and dibutoline 
sulfate (dibutylcarbamate of dimethylethyl-^- 
hy'droxyethyl ammonium sulfate) are adsorbed 
by the colloid, so that their penetration of the 
tissues is retarded Methyl cellulose is best suited 
to form stable, nonoily' suspensions of slightly 
water-soluble substances, such as sulfamerazine 
For example, 1 to 4 Gm of finely powdered 
sulfamerazine stirred into 2 per cent solution of 
methyl cellulose in distilled water forms a non- 
irritating and highly effective unguentum for 
local treatment of external inflammations of the 
eye The drug has a higher affinity for the tis- 
sues than for this vehicle, consequently, thera- 
peutically effective concentrations in the con- 

378 



379 


SIVAN— METHYL CELLULOSE 


junctiva and cornea aie readily obtained Chem- 
ical analyses- of normal conjunctiva excised- 
from 3 volunteers one-half hour after a single 
instillation of 3 per cent sulfamerazine m a 2 
per cent aqueous solution of methyl cellulose 
revealed an aveiage concentration of sulfameia- 
zine of 42 mg per hundred grams m the speci- 
mens from the lower fornix and 18 mg pei 
hundred grams m the specimens from the dxtieme 
upper fornix 

Solutions of meth} 1 cellulose have cohesive 
and emollient piopeities which, along with a 
neutral reaction, a high degree of clarity and 
a refractive index similar to that of the cornea, 
make them superior to simple aqueous solutions 
for use with contact lenses Methyl cellulose 
solutions may be buffered to the alkaline levels 
usually desired for use with contact lenses, but 
the first 3 patients to use the solution have found 
buffering unnecessary The viscous methyl cel- 
lulose solution adheres to the lens and therefore 
permits the contact lens to he applied to the eye 
with much less chance of the solution spilling 
and being replaced by air bubbles than if a sim- 
ple aqueous solution is used Also, methyl cel- 
lulose solutions have a lubricating action similar 
to normal conjunctival mucus, so that patients 
are able to wear the lenses more comfortably 
and for longer peiiods when 'methyl cellulose is 
added to the aqueous solution A concentration 
of 0 5 to 1 per cent of the 4,000 centipoise type 
of methyl c'ellulose dissolved in 0 9 to 1 2 per 
cent sodium chloride is most satisfactory for use 
with contact lenses Bubbles accidentally stirred 
into solutions containing up to 1 per cent methyl 
cellulose will rise to the surface but will be 
retained in solutions of higher viscosity 

Methyl cellulose solutions increase the prac- 
ticability of contact lenses applied for gonioscop)'^ 
or for examination of the fundus with the cor- 


scopic lenses have been made of a plastic mate- 
rial with the same refractive index as the coinea 
and the methyl cellulose solutions, so that appai- 
ently peifect optical continuit) is obtained 
A 0 5 pel cent solution of the 4,000 centipoise 
tvpe of methyl cellulose containing 09 to 125 
pel cent sodium chloiide has piovided an excel- 
lent substitute for deficient conjunctival secie- 
tions m 2 patients with keratoconjunctivitis sicca 
In both patients a superficial punctate distui- 
bance rvas evident on liiomicioscopic examina- 
tion with the silt lamp, and Schirmer’s test was 
positive befoie tieatment was undertaken The 
corneas became clcai, and subjective symptoms 
weie leheved b> instillations of the methyl cel- 
lulose solution at two to three hour inteivals 
Buffering of the solution w^as unnecessai) The 
onl} complaints referable to use of the colloid 
were that iminediatel} aftei instillation it pro- 
duced an unpleasant sensation of the lids being 
stuck togethei Also, excesses of the colloid 
would dry on the lashes, but the fine fiber could 
be lemoved easily with a damp cloth 

No cases of hypersensitivit} to inetlnl cellu- 
lose w-ere noted among the appi oxiinatcly 100 
patients wdio received instillations of this colloid 
Also, Huepei , Martin and Thompson * were 
unable to produce hypersensitivity to the colloid 
wnth repeated intravenous injections in dogs 
Deichmann and Witherup found that the 
orally ingested methyl cellulose could be com- 
pletely recovered m tlie feces, and Haie and 
Clark® observed that the colloid w^as not ab- 
sorbed from closed subcutaneous wounds Like-^ 
wise, methyl cellulose did not appear to be 
absorbed from the conjunctival sac Weighed 
quantities of the colloid sealed into the conjunc- 
tival sac of rabbits by suturing of the lids and 
closing of the lacrimal passages were completely 
recovered after seveial hours 




neal curvature neutralized These solutions aie 
particularly suitable for use with gonioscopic 
lenses, such as the type recently developed by 
Allen ® In this type of lens the water chamber 
IS eliminated and the lens is held in apposition 
wnth the cornea by capillary attraction A highly 
cohesive film is obtained by moistening the sur- 
face of the lens before application with isotonic 
solution of sodium chloride containing 1 per cent 
methyl cellulose The lubricating and emollient 
properties of the colloid permit prolonged appli- 
cation of the contact lens without damage to the 
delicate corneal epithelium The Allen gonio- 

2 Sulfamerazine— Chemical Reagent, Brochure P H 
o89, Philadelphia, Sharp & Dohme, Inc , 1943 

3 Allen, L A New Contact Lens foi Viewing 
the Angle of the Anterior Chamber of the E\e Science 
99 186 (March 3) 1944 


Instillations of 1 per cent solution of methyl 
cellulose into the conjunctival sac of rabbits were 
made two to three times daily for three months 
No evidence of injury to the ocular tissue was 
found by either biomicioscopic examination with 
the silt lamp or histologic methods Piactically 
no inflammatoiy reaction resulted fiom the sub- 
conjunctival injection of 0 1 cc of a 1 per cent 
solution of methyl cellulose in albino rabbits, 


G Thompson. 

M R Methyl Cellulose Solution as a Plasma Sub- 
stitute, Am J Surg 56 629 (June) 1942 

5 Deichmann, W, and Witherup, S Observa- 
tions on the Ingestion of Methyl Cellulose and Ethvl 
Cellulose by Rats, J Lab & Chn Med 28 1725 (Nov) 


6 Hare, R, and Clark, E N Use of Plastic 
Vehicles for Applying Sulfonamide Compounds to 
Wounds, War Med 4 140 (Aug) 1943 
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but similai injections into the anterior chambei 
produced mild iiidocyclitis This finding is in 
accordance Avith the obsen'ation of Hare and 
Clark ® that in closed wounds methyl cellulose 
creates a foieign body leaction It would ap- 
pear^ then, that the use of methjd cellulose in 
the conjunctival sac is a safe piocedure except 
in instances of open wounds leading into the 
ej eball 

SUMM ^RY 

Methjl cellulose is a synthetic colloid with a 
high degree of punt} and uniformity In cold 
water, it forms colorless stable, neutral mscous 


solutions with a high degree of clarity, low dis- 
persive pow'er and a refractive index similar to 
that of the cornea In the conjunctival sac these 
solutions mix well with the conjunctival secre- 
tions and have an emollient action Preliminary 
clinical investigations indicate that methyl cellu- 
lose is superioi to naturally occuiring gums or 
oils as a vehicle for many ophthalmic drugs as 
a substitute foi noimal secretions m cases of 
keratoconjunctivitis sicca and as an emollient and 
cohesive medium for use wuth contact lenses and 
gonioscopic pi isms 

3181 SW IMarquam Hill Road 



OPHTHALMIC PRISMS 

CORRECTIVE AND METRIC 
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AND 

MAYNARD C WHEELER, MD 

NEW 'iOniC 


CORRECTIVE PRISMS 

Se\eiity-five yeais ago, in 1870, lenses Meie 
still being piesciibed in terms oi then laclmses 
ot cui\atuie (a desciiption) rathei than in teims 
of then power (an operational specification) 
Tiventy }eais latei the metric operational S)S- 
tem of numbering lenses according to the woik 
they did (m ref i acting light lays) was almost 
univeisal, and this proied to be so much more 
satisfactory that piogiessive ophthalmologists 
began to tuiii then attention to similai pioblems 
with pi isms, which were labeled in terms of the 
apex angle, a unit of shape rathei than a unit 
of strength 

In 1887 Jackson^ examined the pi isms in 
‘•even trial cases, lepiesentmg four well known 
manufactures , he found tliat "m onl)' one set did 
they all come within 16 pei cent of the propei 
standard,” and recommended that pi isms should 
be niaiked according to their angle of minimal 
deviation Landolt approved this lecommenda- 
tion, and a committee (Landolt, Burnett and 
Jackson) was appointed to piesent the proposi- 
tion to the Tenth International Medical Con- 
gress, to be held in Berlin in 1890 

Before this meeting vas held, howevei, Den- 
nett - proposed to the American Ophtbalmo- 
logical Society a new unit, the centiad (V):> an 
operational unit specifying that in the position 
m which only one surface contributes to the 
deviation, the deviation shall be measured m 
hundredths of a radian The centrad was thus a 
powei measuiement of the arc of the deviation 
pioduced At the annual meeting of the Ameri- 
can Ophthalmological Society m 1890, this unit, 
the centrad, was officially accepted ® 

From the Knapp Memorial Laboratories, Institute of 
Ophthalmologj' 

] Jackson, E The Designation of Prisms by the 
Angular Deviation They Cause, Instead of by the Re- 
fracting Angle, Tr Interiiat M Cong (Sect 11) 3 785, 
1887 

2 Dennett, W S A New ilethod of Numbering 
Prisms, Tr Am Ophth Soc 5 422, 1888-1890 

3 Tr Am Ophth Soc 5 467, 1888-1890 


In the meantime Chailes Pi entice, a New 
Yoik optician, had devised yet another opera- 
tional metric unit, the prism dioptei (A), a 
description of wdiich tvas published in tlic 
A}chwcs of Ophthalmology m Januaiy 1890 ' 
The prism diopter is an opeiational unit, that is, 
It specifies woik done, it is simple to understand 
and It fits into the meti ic system wuth a pleasing 
analogy to the dioptiic system m specifying lens 
sUengths The prism dioptei specifies that m 
the position m wdiich only one surface contnliutes 
to the deviation, the deviation shall be measured 
on a tangent scale at a distance of 1 metei, eacli 
centimeter of deviation i epi esenting 1 prism 
diopter (lA) This unit has giowm m usage and 
importance until at piesent it is piactically uni- 
^el sally employed (at least m America) foi 
specifying and calculating tlie pnsmatic effects to 
be incorporated into ophthalmic coi rective lenses 

At the Tenth International Medical Congress, 
held in Berlin m 1890, the Landolt, Burnett and 
Jackson report w^as discussed, but no action was 
taken ® 

In the yeais 1889 to 1892 consideiable 
acrimonious discussion took place, chiefly be- 
tw'een the advocates of the pi ism diopter and 
those of the centrad Owing to the lucid and 
satisfactoiy anal)^ses of the problems encounteied 
in calculating and incorporating prism effects in 
coi rective lenses and to the development of an 
accurate pnsmometer and the use of prismatic 
scales, the prism dioptei of Pi entice gradually 
gamed the ascendancy, wdnch it has held to this 
day 

Since these discussions piactically alw^ays 
1 evolved about the use of collective, oi thera- 
peutic, prisms (as opposed to meti ic, or measui - 
ing, prisms of higher pow^ei), an important fact 
w^as usually overlooked In older to attain the 
simplicity of eithei the centrad ( V ) or the prism 
diopter (A) an unusual condition must be intro- 

4 Prentice, C F A Metric System of Numbering 
Measuring Prisms, Arch Ophth 19 64 and 128, 

5 Tr Internat M Cong 4 49 1890 
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duced into the method of measurement This 
condition, imposed both by Dennett and b) 
Prentice, requites that all icfi active effect must 
take place at one siajace Stated in this man- 
ner, the implication is rather startling, but this 
is the equivalent of specifying, as they both did, 
that the angle of incidence on the first surface 
must be zero, i e the prism is to be held with 
Its first surface noimal to the la) which is to 
be refracted Thus all effect must take place at 
the second surface, and, as in the vertex specifi- 
cation of ophthalmic lenses, this gives a definite 
and easily located plane from which to make 
measurements 

Thus, four methods of numbering pi isms aie 
available 

1 The dimensions of the apex angle (a), ex- 
pressed in degrees ( ° ) 

2 The actual dcMation, m degrees produced 
by the prism when it is set at its position of 
minimal deviation i e when the raj within the 
prism IS perpendicular to the line bisecting the 
apex angle (8° mm) 

3 The centiad (V) oi aic centune This is 
an angular measuiement of the deviation, equal- 
ing as the name indicates, one hundredth of a 
radian On the aic of a circle of 1 meter radius 
each centimeter of deviation w'ould equal 1 
centrad The incident lay must be normal to 
the first surface 

4 The prism diopter (A), or tangent centune 
This expresses a linear, or tangential, measure- 
ment With the incident lay perpendicular to 
the first surface, the prism diopter notation ex- 
presses the number ot centimeters of displace- 
ment produced by the prism as measured on a 
tangent plane situated 1 meter from the second 
surface 

As has been seen the apex angle (a) does not 
tell what deviation will bfe produced unless one 
knows the refractue index and the position in 
which the prism is held 

The minimal deMation (8°min) is the most 
exact, scientific and satisfactory specification 
since it precisel} expi esses the angular deviation 
produced at an exact and symmetric position 
It IS the specification universally used by 
physicists From the ophthalmologic viewpoint 
it has the disad\antage that the angle of 
incidence of entering light continuously vanes 
with the apex angle and from this viewpoint 
some fixed position of holding is desirable 

The centrad has no particulai ad\antage over 
the prism diopter It expresses an exact devia- 
tion, but onl} when the position of holding is 
Icnow n 


For all practical uses, in specifying prisms to 
be incorporated wnth lens prescriptions (up to 
8A) the departure from the specification that the 
incident ray is to be normal to the surface is 
unimportant, and the advantages accruing from 
simple and easy calculation leave the Prentice 
S}Stem far in advance of any other method of 
notation 

METRIC PRISMS 

With metric prisms (pi isms used for measur- 
ing high degrees of deviation, as in strabis- 
mometry) the situation is quite different, and 
the Prentice method offers many pitfalls and 
serious dangers An extensive series ot measure- 
ments and calculations of prisms to be used for 
this purpose is being undertaken and will be 
leported by one of us later In justice to Pren- 
tice, it should be noted that the faults found with 
this system should not be attributed to him (he 
was concerned chiefly with coirective prisms, 
for which his system serves admirably) The 
dangers arise from the uncritical use of a system 
undei conditions in which its faults are most 
glaringly manifest 

Our present purpose is to note the conditions 
on which the Prentice system is based and to 
report measurements begun thirteen jears ago 
by one of us (LHH ) and recently carried to 
completion by the group 

In 1890 prisms were not commonly used to 
measure strabismus Most squints were esti- 
mated by the Hirschberg method, or the devia- 
tion was measured on the perimeter The latter 
method is still the choice of most European and 
of many American ophthalmologists Not until 
twenty years later, largely under the influence of 
Duane, was the prism and cover test popularized 
This method is now widely taught and used, 
particularly m America 

As we have noted, m 1890 and for a long time 
thereafter, most prisms were numbered according 
to the degrees ( ° ) encompassed by then refract- 
ing angle (a) Many prisms still in use are so 
marked, and manufacturers are not uniform m 
their notations No set of standards has been 
universally employed, and few if any manufac- 
turers indicate in their markings the unit used 
Some manufacturers continue to use the apex 
angle as a unit for marking , others label prisms 
in terms of minimal deviation in degrees, and 
still others use the prism diopter, almost all, 
however, failing to indicate the unit used 

As a result prisms bearing the same label 
car} wndely in their powers of refraction, and the 
owner of a set is liable to be misled m interpret- 
ing the results of his measurements 

In 1931 one of us (LHH) conducted 
measurements on ele^en sets of prisms belonging 
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to liiinself, friends and ^all 0 us oplitlialmic 
clinics The results shoned wide variations 
Last year further elaboiations for measurements 
were set up and the data extended to include 
twenty sets of prisms, two of which w^eie sets of 
plastic prisms 

:mi:thod 

Light from a 6 ampere ribbon filament (A, fig 1) was 
collimated, passed through a mask (5), a narrow vertical 
sht (C), a 73 Eastman Wratten monochromatic filter 
(D) to a condensing lens (E), positioned to collimate 
rajs proceeding from the slit The central beam was 
selected bj’ a mask o\er the first surface of the con- 
densing lens, and over the lower half of the second sur- 
face was placed a covering which carried an accurate 
line positioning the optical axis of the beam At the 
other end of the optical bench was placed a transit head 
gonioscope, which ga\e vernier readings to 1 minute 
This w'as supplied wutli tw'o accurately ground position- 
ing plates, so that the location of the second face of the 
prism was exact and its distance from the receiving sur- 
face was precisely 1 meter Elaborate measurements 
w ere taken to insure the correct prism to screen measure- 
ment, and the correct (90 degree) angle between the 
optical axes and the screen surface The receiving stir- 



Fig 1 — Apparatus used m checking and measuring 
prisms 


face was a frosted wdiite glass The measurement of 
tangent deviations ivere accurate to ±: 0 5 mm 
All measurements w'ere made as tangent values and 
checked against gomometric readings 

ileasurements w'ere made of the apex angle (o) of 
each prism, of its deviation in the position of minimal 
deviation, of its deviation in the Prentice position, and of 
its deviation m tw'O other positions, to be discussed later 
(the split positions” and the two positions of maximal 
deviation, when possible) Frequent checks were made 
by positioning the prism for a right or a left hand reading 
(reversing apex for base and first surface for second 
surface) The apex angle (a.) was checked by reflecting 
the sht beam back along its course first from one surface 
and then from the other surface, and a final check on 
the accuracj of the measurements w’as made by calculat- 
ing the index of refraction from the formula involving 
apex angle and deviation A variation of moie than 
0 004 of the index required recheckmg of all measure- 
ments of a given prism 

RESULTS 

The results ai e show n in figui e 2 
The column maiked A gives the powei of the 
prism as measured in the Prentice position, and 


the column maiked E gives the enoi expressea 
in prism diopters (A) 

It IS immediately apparent that the numheis 
on some sets of these piisms (sets 1, 2, 3, 4, 
5, 12 and 20) refer to apex angles o-ather than to 
pi ism diopters If this were not tiue, they would 
be m error over 100 per cent m some cases 
Foi example, the prism marked 40 m set 1 
actually has a powei of 8lA m the Prentice 
position, and this corresponds loughly with its 
apex angle (40° 10'), while the prism marked 
50 could not be measured in The Prentice posi- 
tion since its apex angle (50° 2') was gi eater 
than the cntical angle of glass (41° 2') — when 
this prism was used m the Pi entice position, total 
internal reflection took place The same is true 
of sets 2, 3, 4, 5, 12 and 20 

Of the prisms appaiently maiked m prism 
diopters, the set of plastic prisms (no 6) was 
slightly strong m the lowei powers (gieatest 
error, 12 per cent for 8A) and slightly weak m 
the highei powei s (about 10 per cent too weak 
foi 40a, 45a and 50a) Errors among the 
glass pi isms weie not distiibuled legulaily and 
bore no relation to strength except that, as 
might be expected, the highei powei s tended to 
showf greatei total errois 

Reasonable manufacturing toleiances for 
ophthalmic measuimg pi isms would he as fol- 



Allowance 

Up to 5A 

0 06A 

5 A to 9A jiiclusne 

012A 

lOA to 12 A inclusive 

025 A 

14A, 16A and 18A inclusive 

0 37A 

20 A, 30 A and 40 A inclusive 

0 50A 


Most of the pi isms we measuied did ngt meet 
these toleiances, especially in the higher powders. 

Most pi ism sets we examined did not have a 
manufactuier’s label to indicate their source 
None of them had an identifying unit to indicate 
the significance of the numenc label 

The iinpoitance of this lack is obvious and is 
well illustrated by the two sets of pi isms 11 and 
12 These two sets came fiom the office of a 
w^ell trained and careful ophthalmologist If they 
were properly used, a squint wuth a deviation of 
40 a would be exactly neutialized by the 40 
piism in set 11 , but if set 12 should be chosen, a 
squint with a deviation of 78 a would be neutral- 
ized wuth the 40 prism 

These results show only'’ the eirors found when 
w'e were measuring prisms undei ngid, specified ' 
conditions Many other measurements were 
made in checking the apex angle (a), the mini- 
mal deviation pioduced by each prism (S° min) 
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and the t^^o maximal deviations when possible 
(8° max, 1=90° and 8° max, e=90°) as i\ell as 
the deviation produced in a newly specified posi- 
tion (8A split) A tiemendous effect can be 
pioduced on. the deviation caused b} a prism 
by departing fiom the conditions specified, i e 
by permitting the angle of incidence to deviate 
fiom zero These measurements confirmed bv 
calculated values will be leported bv one of us 
later 

SL MMARX 

The prism dioptei (A) is a unit invented 
and introduced In Prentice, an optician to 
denote the opeiational power of ophthalmic 
prisms 


aitificial condition namely, that the suiface of 
incidence shall be normal to the path of the 
entering ray While this condition has no prac- 
tical significance for prisms of the powers used 
m corrective lenses, it has a high degiee of 
significance foi strong metiic pi isms used in 
measuring stiabismus 

Some sets of pi isms used bv ophthalmologists 
are calibiated in pi ism diopters (A) , otheis 
are calibrated in terms of the apex angle, in de- 
giees (°) The unit of calibration is rarel} 
given This lesults in possible errois due to 
misconception of the unit used, of ov^ei 100 per 
cent m the liighei powers In the lower powers 
such eiiois aie insignificant foi practical clinical 
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Fig 2 — Results ot measurements on t\vent 3 sets of prisms The first column at the left indicates the number 
borne by the pnsm — presumablj prism diopters (A) Under each set number the left hand column, marked A, 
indicates the measured povv'er of the prism, and the right hand column, marked E, indicates the error, expressed as 
-I- (too strong) or — (too weak) 

It was intended to be used mamlv for coi- 
rective prisms, and in this respect the concept 
has gieat value, particularly in facilitating the 
work of the optician who is required to incor- 
porate prismatic effects into a prescription for 
lenses By extension, the unit was utilized to 
express the stiength of all prisms up to a 
theoretic limit of 115 a (or up to that prism 
w hose apex angle coincides with the critical angle 
of the medium used) 

To achieve this simplification, Prentice was 
forced to iiicorpoiate into Ins S 3 fstem a higlilv 


purposes The purchasei of a set of pi isms is 
entitled to know the unit used, and this should 
be clearly marked on each prism 

Measurements made on twenty assoited sets 
of prisms indicated that many of them have 
errors exceeding reasonable manufacturing 
standards 

111 use of piisins labeled with the Pi entice 
s 3 ''stem great care must be observ ed to compl)' 
with the conditions on which this s>steni is 
based, otherwise high eirois will be introduced 
bv iiiaccuiate positioning 







OCULAR SEQUELAE OF ADMINISTRATION 
OF GENERAL ANESTHESIA 

PARALYSIS or THE SUPERIOR RECTUS MUSCLE EXOPHTHALMOS, PSEUDOPTOSIS AND 
FIBROSIS or THE INFERIOR RECTUS MUSCLE FOLLOWING AN OPERATION FOR 
PILONIDAL CYST WITH THE PATIENT UNDER GENERAL ANESTHESIA 

CONRAD BERENS, MD 

NEW "iORK 
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CAPTAIN GERALD FONDA 

MEDIC \L CORPS, ARM\ OF THE UNITED STATES 


A seaich of the liteiatuie levealed only one 
report of paralysis of the extraocular muscles 
associated with genei al anesthesia other than 
spinal anesthesia In Woltman’s lepoit 2 cases 
are described Hoy evei , thei e have been appi oxi- 
mately 175 cases of paresis of the extiaoculai 
muscles related to the use of spinal anesthesia - 
and 1 case in which this condition was associated 
with local anesthesia administered for tonsillec- 
tomy ® 

In the case to be desciibed, paialysis of the 
right superior lectus muscle, pseudoptosis of the 
right upper eyelid, exophthalmos of the right 
eyeball and fibrosis of the light inferior lectus 
muscle were diagnosed aftei admmistiation of 
ethylene-ether anesthesia foi an opeiation foi 
pilonidal cyst 

REPORT or A CASE 

F W, a patrolman aged 36, was operated on for 
pilonidal cyst on Jan 29, 1942, under ethylene-ether 
anesthesia Prior to this operation the patient’s e>es 
revealed no abnormality 

Within twenty-four hours aftei the operation the 
patient experienced diplopia when looking upward On 

From the Research Department of the New York 
E>e and Ear Infirmary 

This study was aided by a grant from The Ophthal- 
mological Foundation, Inc 

Presented before the Section of Ophthalmology of 
the New York Academy of Medicine, May 15, 1944 

1 Woltman, H W Post-Operative Neurological 
Complications, Wisconsin M J 35 427, 1936 

2 Levine, J Paralysis of Extra-Ocular Muscle 
After Spinal Anesthesia, Arch Ophth 4 516 (Oct ) 

1930 Fawcett, K R Extra-Ocular Muscle Paralysis 
Following Spinal Anesthesia, Mmnesota Med 14 648, 

1931 Biggam, J Paralysis of Ocular Muscles Fol- 
lowing Spinal Anesthesia (wuth Stovaine), Brit J 
Ophth 16 552, 1932 Blatt, N Ocular Paralysis 
After Spinal Anesthesia, Wien klin Wchnschr 41 
1048, 1928 

3 Kiralj, J Parahsis After Anesthesia of Tonsils 
Arch f Ohren-, Nasen- u Kehlkopfh 

138 119, 1934 


the following da> diplopia was present while he was 
leading The onset of ptosis was coincidental wnth tlie 
diplopia 

On Feb 18, 1942, three weeks after the operation for 
pilonidal C 3 st, examination of the e}es revealed that 
Msion w’lthout correction was 20/20 m each eye, the 
near point of accommodation for the right eje was 180 
mm foi 400 mm print, and the near point for the left 
eye, 180 mm for 300 mm print The reading ot the 
exophthalmometer, set at 97 mm , w'as 19 mm for 
the right eye and 14 mm for the left eie Protrusion 
of the right eye was straight forward and completeh 
reducible on pressure, and there was no letrobiilbar 
tenderness or tumor of the eyeball The right 'cornea 
was hypersensitive to touch The levator muscle w'as 
not paralyzed, but the depression of the eyeball made 
elevation of the upper eyelid difficult Tlie pupils were 
equal in size and reacted piomptly to light and m 
accommodation The media and the fundi were normal 
The right eye could be elevated to within 5 degrees of 
the primary position with slight extorsion There was 
no action of the right superior rectus muscle Abduction 
was excellent, but adduction was slightly limited The 
eyelids opened and closed normally The patient wrinkled 
his forehead normally Sensitivity of the skin and of 
the conjunctiva was normal 

Physical examination revealed no abnormalities The 
blood pressure was 140 systolic and 86 diastolic The 
pulse rate was 80 Neurologic examination gave nega- 
tive results except for the findings referable to the eye 
No bruit was heard 

All the laboratory tests made within six weeks aftei 
the operation gave normal results Lumbar puncture, a 
colloidal gold test and a Wassermann test revealed 
nothing significant An electroencephalogram was nor- 
mal The urine was normal except for an occasional 
leukocyte The basal metabolic rate was -{-6, 4-12 
and + 1, respectively, on three occasions The blood 
cholesterol content was 240 mg per hundred cubic 
centimeters The blood iodine level was normal (8 
micrograms per hundred cubic centimeters) Two 
roentgenograms of the skull, including the orbits, taken 
m February and November 1942, revealed no abnor- 
mality or pathologic change The optic foramens were 
normal in size and shape A roentgenogram of the 
right orbit taken after injection of air into the peri- 
orbital tissues showed tlie eyeball to be normal in size 
and position, with no evidence of tumor The visual 
fields were within normal limits 
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On Maj 4, 1942 the light eje could be elevated 
upward onlj to 5 degrees below the primary position 
with slight extorsion 

Examination one ^ear later revealed that there was 
essentiallj no change m the condition of the eyes 
Examination of the ejes preoperatively on Dec 7, 1943, 
eleven months after the onset, revealed the following 
status The upward limit of fixation of the right eye 
had remained at 5 degrees below the horizontal plane 
The ejeball, even with forceps, could be rotated upward 
onlj to the horizontal plane The muscle balance, 
determined with the cover and parallax test, was IS 
prism diopters of exotropia and 78 prism diopters of 
left hj’pertropia at 6 meters, and 22 prism diopters of 
exotropia and 78 prism diopters of left hjpertropia at 
25 cm The findings in the diagnostic positions of gaze 
at 75 cm, with the cover test and prisms, were charted 
as follows 


Right Left 


Ejes Right 

LHT 90Ji plus 

LHT 90A Ejes 

Left 

and up 

\T V amble 

\T lOA 

and up 

Right 

LHT SOJl 

LHT 78A 

XT 12A 

Left 

Right and LHT 7SA 
do\Mi 

LHT 64A 

XT 12A 

Left and 
down 


In this tabuHtion LHT and \T indicate left hvpertropn 
and exotropia respectiieh 

Studv of the motor anomalv revealed complete loss 
of elevation in the field of activitv of the right superior 
rectus muscle and sev'ere secondarv deviation of the left 
infendr oblique muscle The elevating power of the 
right inferior oblique muscle could not be determined 
accuratelv, although the slight elevating power that was 



Fig 1 — Preoperative appearance of the ejes in the 
primarj position, showing severe right hjpotropia, 
exophthalmos and right pseudoptosis 


present seemed to be produced bj that muscle The 
right inferior rectus muscle showed considerable con- 
tracture There was also severe secondarv deviation 
of the left superior oblique muscle 
The preoperative diagnosis was paralysis of the su- 
perior rectus muscle, exophthalmos, right pseudoptosis, 
partial paraljsis of the interior oblique muscle and 
fibrosis ot the inferior rectus muscle of the right ev e 
On Feb 9, 1943, the following surgical procedure was 
performed complete tenotomv of the right inferior 
rectus muscle at the insertion, resection of 8 mm of 
the right superior rectus muscle and transplantation 
of the inferior half of the right lateral rectus muscle 
to the temporal half of the stump of the inferior rectus 
muscle (fig 2) The upper half of the lateral rec- 


tus muscle was reattached to the lower half of the 
insertion of the lateral rectus muscle There were no 
adhesions about the inferior rectus muscle, but there 
was absolutely no elasticity of this muscle when upward 
traction was produced with a tenotomy hook It seemed 
to be completely fibrosed 

On March 1, 1943, three weeks following the opera- 
tion, with the cover and parallax test the patient had 
orthophoria for distance (6 meters) and exophoria of 
10 prism diopters for near (25 cm ) vision (fig 3) 
The findings in the diagnostic positions of gaze with the 
cover test and prisms at 75 cm were charted as follows 

Right Left 


Right and up 

XT 

12A 

\T 20A Ejes 

Left and up 


LH 

lOA 

LH 9A 


Right 

\T 

8A 

XT 20A 

Left 


RH 

3A 

LH 5A 


Right and down 

XT 

SA 

XT J6A 

Left and down 


RH 

16A 

LH oA 




Pjg 2 Illustration showing transplantation of the 

interior "half of the right lateral rectus muscle to the 
temporal half of the stump of the inferior rectus muscle 
and reattachment of the upper half of the lateral rectus 
muscle to the lower half of the lateral rectus insertion 



Fig 3 Postoperative appearance of the ejes in the 

pnmarv position With the cover and parallax test the 
patient had orthophoria for distance (6 meters) and 
exophoria of 10 prism diopters for near vision (25 cm ) 
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Three ueeks after the operation, the patient obtained 
fusion, according to the Worth four dot test, at 6 meters 
and at 25 cm The patient’s near point of con\ergence 
was 80 mm Slight weakness of the right superior 
rectus muscle and secondarj overaction of the left in- 
ferior oblique muscle persisted Underaction on depres- 
sion in the field of actuity of the right inferior rectus 
muscle continued However, considerable improvement 
in abilitv to depress the right eve was noticed after 
seieral weeks The right inferior oblique muscle re- 
covered almost all of its normal power of elevation The 
patient complained of diplopia when he looked upward, 
upw ard and inw'ard, and upward and outw ard , he 
obtained fusion in other parts of the field (fig 4) Ihe 
lower eyelid was stilt displaced somewhat dowmw'ard 

In January 1944, eleven months after the operation 
on the ocular muscles, the evophthalmos of the right 
eje seemed to have increased This was verified bi 
three different exophthalmometric readings taken during 
January and February 1944 The average of the three 
readings, wuth the exophthalmometer set at 98 mm , ^vzs 
22 mm for the right eje and 16 mm for the left eye 
The exophthalmometric reading taken in February 1942, 
one year prior to the operation on the eye, with the 
instrument set at 97 mm , was 19 mm for the right ey'e 
and 14 mm for the left eye Since the patient has no 
ocular symptoms, the eye is not tender and the pro- 
trusion IS reducible, we believe that the increase in the 
exophthalmos may be the result of the tenotomy of the 
fibrosed inferior rectus muscle 

COMMENT AND CONCLDSIONS 

The most probable explanation of the mecha- 
nism by which the operation for pilonidal cyst 
with the patient undei general anesthesia caused 
paralysis of the right superior rectus muscle, 
exophthalmos and complete fibrosis of the 
inferior rectus muscle w'as that an embolism of 
the artery supplying the superior rectus muscle 
occurred Fibrosis of the inferior rectus muscle 
ma} have been caused by the secondar^^ contrac- 
ture associated w ith embolic myositis 

A specimen of the inferior rectus muscle was 
not obtained foi biopsy because of extensive 
depression and fibrosis 

It was thought befoie operation that numerous 
adhesions existed betw^een the muscle and the 
eyeball as a result of inflammation but none was 
found 

There ma> be no proved causal relation 
between the operation with the patient under 
ethv lene-ether anesthesia and the sudden onset 
of diplopia and the proptosis, but the short mter- 
val of less than twenty -four hours between the 
occurrence of the ocular symptoms and the 
1 operation is highly suggestive of a close relation- 
ship It seems reasonable to believe that the 


condition of the eye could have been piesent some 
houis befoie it was noticed 

The seveie vertical strabismus was lemedied 
by complete tenotomy of the mferioi rectus 
muscle, resection of 8 mm of the superior rectus 
muscle, transplantation of tlie lower lialf of the 
lateral rectus muscle to the tempoial half of the 
stump of the infeiior rectus muscle and reat- 
tachment of the upper half of the lateial rectus 
muscle to the lower half of its stump It was 
difficult to decide what procedure w^as indicated 
in this case, but the resulting useful field of 
binocular fixation indicates that the technic em- 
ployed was reasonabl} sound physiologically 

35 East Seventieth Street 



Fig 4 — Field of diplopia and field of binocular fixation 
on March 1, 1943, three weeks following the operation 
The amount and nature of the diplopia, plotted at 75 cm , 
was determined with a red glass over the left e\e and 
the right eye fixing 

DISCUSSION 

Dr Charles Allen Perera, New York Do 
the authors thmk there is any similarity between 
this case and the cases of orbital myositis re- 
ported before this section last year by Dr Diin- 
mngton and Dr Berke (Exophthalmos Due to 
Chrome Orbital Myositis, Arch Ophth 30: 
446 [Oct ] 1943) ? The onset is different, but the 
clinical picture is the same and the observations 
at operation are similar The suggestion of an 
inflammatory embolic cause in the case reported 
ma> give a clue to the cause of the orbital myo- 
sitis 

Dr Rudolf Aebli, New York What expla- 
nation is offered for the exophthalmos which is 
present and why could the eye not be raised 
above the horizontal plane if there were no 
adhesions below at the time of the operation ? 
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Dr Ralph I Lloyd, Brooklyn What anes- 
thetic was used ^ 

Dr Isadore Givkek, New York How long 
after the appearance of the symptoms m as sui gi- 
cal intervention carried out^ 

Dr Giovanhi Paccione, New York Y^as 
diabetes ruled out^ 

Captain Gerald Fonda, ]\I C . A U S To 
answer the last question first Both the amount 
of sugai m the blood and the results of urine 
analysis proved that diabetes was not present 
Dr Lloyd, anesthesia vas induced uith ether 
and ethylene 


Dr Aebh, the eye cannot be elevated, even 
with fixation forceps, because of the extensive 
fibrosis of the muscle 

Dr Perera, I believe that in chronic orbital 
m}ositis there is a progressive inflammatory 
process ^vith fusiform enlargement of muscle, 
and there are at times adhesions between the 
orbit and the muscle In this case no adhesions 
were discovered between the muscle and the orbit, 
and no fusiform enlargement of muscle vas 
found The myositis was acute and was localized 
111 the inferior rectus muscle, resulting m fibrosis 
Dr Givner, the operation on the eye was done 
thirteen months after the onset of ocular symp- 
toms 



GLAUCOMA ASSOCIATED WITH NEVUS FLAMMEUS 

REPORT or A CASE 


MAJOR ERWIN 

MFDICAL CORPS, ARM\ 

The occurrence of glaucoma uith nevus fiani- 
meus IS uncommon, although not lare, in both 
the foreign and the American literature The 
condition was first described by Schirmei in 
1860, 111 association with buphthalmos, and since 
then several otheis have added to the picture to 
warrant its acceptance as a clinical entity mani- 
fested b) nevus flammeus, glaucoma, epilepti- 
form seizuies, nevi and dilated lessels in the 
conjunctiva, ms and choroid 

Of the many observations made m cases of 
this syndrome feu have agreed concerning the 
mechanism of the glaucoma , indeed, etiologic 
theories have varied sufficiently to permit 
O'Brien and Porter^ to state that the cause 
uas unknown From the evidence in many of 
the reported cases and m the present case it 
appeared that perhaps another mechanism not 
associated with increased intraocular pressure 
may be the cause of the glaucomatous atrophy 
of the optic nene 

report of case 

The patient, aged 29, born m Wisconsin, Avas seen in 
the outpatient clinic on March 2, 1943 He presented no 
complaints but had come in for exanpnation during a 
routine survey of all ocular defects at the Army Post 
He gave the following history He had had poor \ision 
in the left eye since the age of 12 years, but medical atten- 
tion was never requested Since the age of 18 or 19 all 
vision, even perception of light, had been gone in this 
eye He had had “fainting spells” since the age of 17 
and had had three such attacks during the past six 
months He was hospitalized twice, and a tentative 
diagnosis of epilepsy was made on his second admission 
to the hospital He stated that he had never had any 
discomfort or pain in the left eie The family historj 
Avas noncontributory 

Examination revealed that the patient was physicalh 
sound, Avith a port wine nevus involving the left side of 
the face, including the forehead, temple and cheek Both 
the upper and the lower eyelid Avere partially involved, 
as well as the lower palpebral conjunctiva and two 
thirds of the bulbar conjunctna One large tortuous 
conjunctiA'al Acssel coursed about the entire circum- 

From the Department of Ophthalmology, Regional 
, Hospital, Camp Maxe\, Texas 

1 O’Brien, C S , and Porter, W C Glaucoma and 
AacAus riammeus. Arch Ophth 9 715 (Maj) 1933 
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fcrencc of the cornea, about 1 a mm from it, giving off 
small branches to the limbal area The cornea measured 
12 mm in the horizontal diameter, and the anterior 
chamber appeared to be of normal depth The pupil 
was semichlated and reacted sluggishly to light Sht 
lamp examination did not reveal any new vessels m the 
ins or anv aberrations except for a remnant of per- 
sistent pupillary membrane, which extended from’ 9 to 
12 o’clock The lens and the vitreous were clear, and 
the fundus rcAcaled a pronounced degree of glaucoma- 
tous cupping, the vessels bending at a right angle as 
they dipped over the scleral rim and soon being lost m a 
Avhitish, fluff} mass of Avhat appeared to be scleral sup- 
porting tissue There Avas no cAidence of choroidal 
atroph} or signs ot angioma The A’essels appeared to 
be normal in caliber and Avere less tortuous than normal 
The tension was determined on tAVo separate dajs and at 
different times of the day Four readings showed 19, 
21, 20 and 23 mm (Schifitz) Vision was nil, with no 
perception of light The right e}e was normal in all 
respects, and determinations of the tension made at the 
same time as those on the left eye showed 11, 14, 12 
and 12 mm (Schijftz) The field of Aision, both cen- 
tral and peripheral, was normal Neurologic studies 
showed nothing abnormal and dermatologic examination 
re\ealed, in addition to the nevus described previously, 
a pea-sized hemangioma on the face near the hair line 
of tlie left temple 

Roentgenograms of tlie skull did not reveal an} calci- 
fication of the meningeal vessels Laboratory tests gave 
normal results Both e}es Avere dilated AVith 2 per cent 
solution of homatropine hydrobromide, which was in- 
stilled three times at five minute intervals, the tension 
Avas determined before each instillation and, again, thirt} 
minutes and one hour after the first instillation No 
increase in tension Avas noted in either eye The patient 
Avas given 1,000 cc of water, and the tension Avas deter- 
mined before and one hour after the Avater A\'as drunk. 
No elevation of tension Avds noted in either eye, the dif- 
ference between the first and the last reading varying 
only 1 mm of mercury (Schi^tzJ Gonioscopic facili- 
ties Avere not aA'ailable 

COMMENT 

No attempt has been made to review the liter- 
ature, inasmuch as O’Brien and Porter ^ thor- 
oughly covered the field m 1933 and Ehrlich - 
recently cited freely many of the other observers. 
The etiology was discussed fully by O’Brien and 

2 Ehrlich, L H Bilateral Glaucoma Associated 
AAUth Unilateral NacA'us Flammeus, Arch Onhth 
1002 (June) 1941 ‘ 
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Poiter Ehrlich expiessed the opinion that the 
occurrence of epileptiform seizures is excep- 
tional, but the association is frequent enough to 
warrant one’s anticipating this symptom m 
every case Mehney “ stated that usually nevus 
flammeus is not associated with glaucoma un- 
less the nevus involves the lids or other ocular 
structures, and he speculated whether nevus 
involving these structures occurs without glau- 
coma 

In the case reported hei e, although deep glau- 
comatous cupping was present, no evidence of 
increased intraocular pressure was noted Bar * 
described a similar case m which both eyes were 
involved , one showed partial excavation of the 
disk and the other merely a pale disk, but no 
glaucoma Low enstem ® reported a case m 
which nevus flammeus occurred in a woman 
aged 40 who also had partial excavation of the 
disk but no elevation m tension , her visual fields 
and vision w'ere normal McRae ® reported a 
case in which there was a goblet-shaped cavitj 
in the nptic nerve head but no increase m ten- 
sion He stated the belief that the condition was 
pseudoglaucoma O’Brien and Porter leported 
a case of deep glaucomatous cupping w'lth a 
tension of onh 12 mm (Schi^tz) and concluded 
that It w'as an instance of arrested hydroph- 
thalmos 

Therefore the number of cases on record in 
which there w^as no evidence of glaucoma (in- 
creased intraocular pressure or instability of the 
pressure-regulating mechanism) but in wdiich 
there was glaucomatous-hke excavation of the 
disk IS sufficient to warrant the assumption that 
the cupping is not always due to glaucoma but 
IS simply, as McRae stated, pseudoglaucomatous 
It does not seem logical to assume that glaucoma 
based on a congenital permanent defect, whether 
in the choroid or in the angle of the chamber, 
would in due time become arrested and finally 
manifest comparatively low tensions The pro- 
Aocative tests performed m this case caused no 
embarrassment of the mechanism for the ex- 
change of intraocular fluid Yet the cupping of 
the disk m the left eye w'as of such a degree as is 
often seen only in the latest stages of glaucoma 

3 Mehnei, G H Naevus Flammeus Associated 
with Glaucoma, Arch Ophth 17 1018 (June) 1937 

4 Bar, C Em bemerkensw'erter Fall von Feuermal 
*und Glaukom, Ztschr f Augenh 57 628, 1925 

5 Lowenstein, A , abstracted, Klin Monatsbl f 
Augenh 70 540, 1923 

6 McRae, A Pseudoglaucoma, Brit J Ophth 13 
63, 1929 


Of possible significance was the large amount 
of scleral supporting tissue seen within the ab- 
normal cup This suggests an anomaly within 
or about the optic nerve head, close to tlie 
cribriform fascia, wdnch was weakened to such an 
extent that an intraocular tension as low as 19 
to 23 mm of mercury (Schi^tz) was sufficient!} 
powerful to force it backward, dragging the ner\e 
fibers along as they crossed the sharp rim of the 
scleial canal The tension in the right eye was 
constantl} from 7 to 13 mm of mercury lower 
than that in the left eye, and this diffeience, 
together with the defect of the cribriform fascia, 
may have been sufficient to give rise finall} to 
the typical glaucomatous cupping 

I do not offer the view that telangiectatic 
changes occurred behind the nerve head, for no 
abnormalities were grossly apparent, and the 
retinal and choroidal vascular systems seemed 
normal It is more likely that the defect was 
congenital , several congenital anomalies fre- 
quently occur together, without necessarily being 
related embryologically — for instance, the per- 
sistent pupillary membrane in the left eye in 
the case reported in this paper was an associated 
congenital defect It is entirely possible, there- 
fore, that this syndrome is not always associated 
wuth glaucoma but that the latter is determined 
largely bv the location of the congenital defect 
I suspect that if gonioscopic studies had been 
made m all cases reported a defect would have 
been found in the angles of the chamber in the 
cases w'lth associated buphthalmos and that such 
a defect would undoubtedly be related to a 
nevoid condition, directly or indirectly In the 
cases in which the picture of adult glaucoma is 
presented, I should suspect the angles of the 
chamber to be open and functioning and the 
mechanism for the production of the glaucoma 
to be that for which Ehrlich expressed pref- 
erence, namely that telangiectatic changes in the 
uvea, especially the choroid, result in distui- 
bances in the exchange of infraorbital fluid In 
those cases reported previously, including the 
present one, m which no increase in the intra- 
ocular pressure was observed, the condition mav 
well be pseudoglaucoma This assumption is 
strengthened by the negative results of the pro- 
vocative tests performed in the present case 

CONCLUSIONS 

The occurrence of a case of nevus flammeus 
with ocular changes resembling the late stages 
of glaucoma affords an opportunity for further 
spieculation as to the mechanism of the glaucoma 

In all cases of this syndrome the type of glau- 
coma IS not necessarily the same, but depends 
on the region which may be affected b\ a con- 
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genital aiiomah , thus, buphthalmos lesults if 
the angle of the chamber is completely closed, 
and the adult t}pe of glaucoma, if the angle is 
incomplete!} iiiAolved, together perhaps with 
other anomalies of the uvea 

A thud mechanism may he that suggested in 
this case, in ^^hlch no true glaucoma could be 
proved to exist , i e , there as no typical in- 
ciease in the intiaocular piessuie, hut glaucom- 
atous cupping lesulted from a congenitall} 


weakened lamina cribiosa, on which the exei- 
tion of a tension of 19 oi 23 mm of mercuiy 
pioduced as pathologic an eftect as would a 
tension of 40 oi 50 mm of meicui} in a normal 
eye 

Inasmuch as postmoitem studies aie infre- 
quent in cases of this s\ndiome, gonioscopic 
examination would he invaluable m claiifying 
some of the conjectures conceining the mecha- 
nism inxoKed in the pioduction of glaucoma 



PATHOGENESIS OF GL\UCOMA 


LEO HESS, MD 

BOSTON 


In two ai tides ^ a modest attempt has been 
made to give a moie precise idea of the patho- 
genesis of the rise of intraocular pressure m 
acute glaucoma This condition accoiding to 
my concept, does not aiise primarily in the eye- 
ball but has Its origin m certain nerve structures 
outside the eye — the ciliar)’’ ganglion, the im- 
portant diencephalic vegetative centei (Karplus- 
Kreidl center -), at the base of the brain, m the 
vicinitn^ of the optic chiasm and m the cortex; of 
the brain Mistakenly, the signs of acute and of 
certain kinds of chronic glaucoma were once con- 
'•idered to be inflammatory Actually, the classic 
signs of common inflammation — arterial hyper- 
emia. exudation and migration of white cells — 
cannot be demonstrated either by clinical or, to 
any significant degree, by histologic studies The 
same holds tiue of the so-called inflammatory 
signs following thrombosis of the vena centialis 
retinae If any inflammation exists m either in- 
stance, it is of a peculiar type (“angioneuiotic 
inflammation"^) The sudden onset of the glau- 
comatous attack reminds one of an acute crisis of 
the vegetative nervous system, e g , the epileptic 
fit or the rapid development of edema of the 
lungs in association with diseases of the biain 
or the spinal cord (Hess ®) The actual site of 
the crisis in acute glaucoma is the cihar}" ganglion 
and the nerves and capillaries of the ciliary body 
It develops there under the indirect influence of 
tlie cortex (glaucoma emohvo, of the Italian 
school) or under the immediate influence of the 
diencephalic center, w^hence the irritation is con- 
\eyed to the bulbus b}'- w'^ay of certain nerves, 
to be discussed latex The crisis consists pri- 
marily of a vasomotor and secondarilj’^ of a 
secretor}^ disturbance (in passing it may be men- 
tioned that m the epileptic fit, as w^ell as in acute 
edema of the lungs, it is the vasomotor nerves 
that play an eminent role) The bulbus is the 
terminal organ The crisis is a constrictor, or 
pressor, one This can be deduced ( 1 ) from the 

1 Hess, L Pathology of Acute Glaucoma, Arch 
Ophth 26 250 (Aug) 1941, Pathogenesis of Acute 
Glaucoma, ibid 32 12S (Aug ) 1944 

2 Karplus, T P , and Kreidl, A Arch f d ges 
Ph\siol 129 138, 1909, 135 401, 1910 143 119, 1911, 
171 192, 1918 

3 Hess, L Wien med Wchnschr 84 285, 1934 


nairowing of the teiminal branches of the retinal 
aitery aftei an attack % (2) from the effect of 
miotics (Kadhcky, Thiel, Roller), resulting in 
vasodilation, (3) from the sudden rise of the 
s)stemic arterial pressure, wdiich often antedates 
the attack, (4) fiom the aiterial pulsation iii 
the papilla aftei the attack and (5) from the 
expet imental evidence, provided by Ebbecke, that 
the impairment of eyesight during increased 
intiaoculai pressure is dependent on ischemia 
of the retina The importance of the changes in 
the other tissues (cornea, lens corpus vitreum 
optic neive) should, however, b) no means be 
underestimated 

The mydriasis being unquestionably sympa- 
tliogenic,"’ all the other signs of the acute attack 
as has been pointed out in the second article,'*' 
can be accounted for on a neurogenic liasis 
the headache, associated W'lth nausea and vomit- 
ing, comparable to the headache and \omiting 
in cases of tumor ceiebn and of migraine, the 
lacnmation, and the photophobia The edema 
of the cornea (together with anesthesia, due to 
the edema) and the edema of the conjunctiva, 
lids and ins are likewise a nervous effect and 
aie similar to angioneurotic edema (Quincke s 
edema fugax urticaria) The moderate use of 
temperature, not infrequently met wuth in cases 
of acute glaucoma, can be traced to irritation ot 
the heat center at the base of the brain, not fai 
from the Karplus-Kreidl centei (Ranson ®) In 
addition to these symptoms, some indirect clinical 
signs and many pharmacologic observations could 
be referred to which are confirmatoi)^ I beheie, 
of the existence of a nervous factoi underlying 
acute glaucoma As an organ of sight, the eye- 

4 The connection between acute elevation of the 
svstemic blood pressure and heightened intraocular 
pressure is evidenced by the clinical experience that 
immediately after deliver} both pressures are high 
A.fter intravenous injection of epinephrine into the ear 
vein of the rabbit, both the intraocular pressure and 
the blood pressure are elevated With hjpertension 
of chronic renal disease the intraocular piessure is not 
high 

5 Mydriasis is not secondary to a primary rise ot 
intraocular pressure (Heine, L Klin Alonatsbl f 
Augenh 40 25, 1902) 

6 Ranson, S W , m Hanc} Lectures, Baltimore. 
Williams & Wilkins Company, 1936 
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ball, the optic neive and the piimaiy and becon- 
dar} optic centeis Mithin the brain lepresent 
one system Accoidmg to my concept, the e 3 ^e- 
ball, certain penpheial neives, the ciliary gan- 
glion and the diencephalic centei also lepiesent 
a unit concerned with the vital function of legu- 
lation of intraoculai pressure' This functional 
unit IS finally governed, as aie all the functions 
of all the Msceial oigans, by the coitex The 
puipose of this papei is to elucidate this point 
ot view and to show how it applies not only to 
acute glaucoma but to all other forms of in- 
ci eased intraoculai pressuie, acute or chronic, 
piimary or secondary It is an attempt at a 
general theory of the cause of use in intraoculai 
piessure, an attempt which has not been made 
in the literature This tlieoiy of the neurogenic 
origin of intraoculai pressure may better enable 
one to differentiate the types of glaucoma and to 
evaluate the means of treatment at one’s dis- 
posal High intraocular pressure, however, is 
not identical with glaucoma The same can be 
stated of the high arterial pressure which is 
the outstanding clinical sign of "essential Iwpei- 
tension ” The essence and oi igm of the latter 
are as unknown as are the natuie and cause ot 
glaucoma 

Obviously, one is confronted with a ceitain 
neivous mechanism regulating the production 
inflow and outflow of the fluids of the eye It 
may be compared to the mechanism which is 
thought to regulate the arteiial piessme — a con- 
cept which has pioved in lecent years to be 
helpful in elucidating, differentiating and treat- 
ing the various types of artei lal hvpertension 

In the production of the fluids of the eye ti\o 
factors are to be borne in mind 1 Mere 
transudation, largely dependent on the intra- 
capillary pressure in the cihar}' processes, an 
mciease in which, according to Krogh, is asso- 
ciated increased permeabilit} and increased 
escape of plasma This hydrostatic pressuie is 
opposed by the osmotic pressure of the protein 
bodies of the blood plasma* 2 An apparently 
ti ue epithelial secretion of the ciliary body, which 
is known to be influenced by physostigmine and 
ati opine m the same sense as are true glands 
(Seidel) The latter fact would lead one to sup- 
pose that there exists an influence of the vegeta- 

7 Normall> the intraocular pressure is maintained 
at an almost constant le\el, with small oscillations cor- 
lespondmg to the rhythm of the heart beat and the 
respiration This can best be e's.plamed b\ neuro- 
regulation and not by hormonal influences 

8 Artificial increase m the osmotic pressure of 
• the blood plasma is always followed by lowered intra- 

Mular pressure (Duke-Elder, W S Brit J Ophth 
10 513, 1926 Dieter, W Arch f Augenh 96 179, 


tive nenou^ system on the ciliary body The 
transudation, as fai as it is dependent on the 
intracapillary pressuie, is likewise legulated by 
neive impulses The outflow of the fluids of the 
eye, mainly through the spaces of Fontana and 
the canal of Schlemm into the anterior cihaiy 
veins, takes place finally in the supenoi oph- 
thalmic vein which is piactically continuous with 
the cavernous sinus Neither the superioi nor 
the infeiior ophthalmic vein is provided with 
\alves, and it is generally impossible to state the 
direction of the blood flow within these veins 
On the other hand, the sinus cavernosus is know n 
to contain in its lateial wall the ophthalmic and 
the maxillary branches of the trigeminus Hence 
it IS likely that the blood stream within the 
ophthalmic and ciliaiy veins, and indirectly the 
inflow of the intraoculai fluids, is connected w ith 
nerve impulses “ There is no evidence of a 
primary blockade to the outflow of blood in the 
onset of acute glaucoma The primaiy distur- 
bance IS suggested in the increased production 
and inflow of fluids The amount of blood within 
the bulbus is connected with the venous return 
to the right auricle Any venous congestion — 
due to stiam on the heart muscle, compression 
of the jugular vein, or even admimstiation of 
miotics, with sudden hyperemia within the eye- 
may lesult m an attack of glaucoma Finally, it 
should not be foi gotten that the wall of the ej e- 
ball, thiough its elasticity, may e;xert a ceitam 
influence on the pressuie in the eye 

FIRST (ciliary) REFLEX ARC 

Physiologic Aspect — The legulatoiy nei\ous 
mechanism I have in mind is necessarily a reflex 
mechanism, consisting, as does any leflex, of 
three portions, an afferent (proprioceptive) limb, 
an efferent (motor or secretory) limb and a 
central (ganglionic) portion The last may be 
located within the cerebi ospinal axis (cerebro- 
spinal reflex) or within the vegetative nervous 
system (axon reflex) 

The afferent limb of this reflex arc is made up 

fibers of the ophthalmic division of the trigemi- 
nus, which are distributed to all the tissues of 
the bulbus Sensory stimuli, arising in any part 
of the eye, are conveyed by these fibers to 
ganglion cells of the ciliary ganglion 

9 As earK as 1864 the great physiologist F Goltz 
demonstrated a tone in the veins which was dominated 
bj nerves 

10 The impulses travel thence to the gasserian gan- 
glion, to the nuclei of the trigeminus and then to the 
thalamus (of the same and, mainly, of the opposite 
side) Finally, through interpolation of thalamic neu- 
rons, the impulses reach the cerebral cortex (somes- 
thetic area in the upper part of the parietal lobe) 



394 


ARCHIVES OF OPHTHALMOLOGY 


As was pointed out in the first article,^" neithei 
\\ ithin the uveal tract nor in the ciliary processes 
can ganglion cells be found In my opinion the 
cihar}’- ganglion, along with the numerous nerre 
fibers ^\lthln the eye, is to be considered as one 
unit The cihar} ganglion embryologically a 
dernatne of the gasserian ganglion (Keibel and 
Mall IS a sensory organ and the only one m 
the eyeball since noA\here else can sensor} 
terminations be detected within the bulbus 
(Stohr^-) This ganglion is the center foi all 
the nerve impulses arising iMthm the eye It 
represents the central portion of the reflex arc 
under discussion 

It IS essential to recall that the ciliaiy ganglion 
has the following connections (1) With the 
paras} mpathetic nervous system through its 
short root By this path impulses are carried 
to the sphincter iridis and to the ciliary muscle 
The radix brevis is an efferent, Msceromotoi 
bundle (2) With the sympathetic neivous s\s- 
tem, through its s} mpathetic root These fibers 
derive immediately from the cavernous and the 
internal carotid plexus but they originate m 
the ganglion cervicale supremuni and the cen- 
trum ciliospmale (Bridge^'*) m the spinal cord 
(at the level of the sixth cervical to the third 
thoracic segment) These too, are efferent fibers, 
innervating the dilator iridis, Muller’s muscle 
and the vessels and capillaries of the eye 
The ciliary ganglion being a part of the brain, 
shifted to the peripher} by migration from the 
gasserian ganglion during embryonic life , the 
reflex arc is therefore, a cerebral reflex 

Failure in the maintenance of the normal intra- 
ocular pressure may result from irritation of any 
one of the three components of this reflex arc 
Climcal Aspect — Increased intraoculai pres- 
sure may be due to the following factors 

I Irritation of the Affeient Limb 
A Diseases of the e}eball 
1 Cornea (a) Keratitis punctata superfici- 
ahs In the second article I mentioned 


11 Keibel, F, and Mall, F P ^Manual of Human 
Embryology, Philadelphia, J B Lippincott Companv, 
1912, \ol 2, p 118 

12 Stohr, P, Jr l^Iikroskopische -knatomie des 
vegetatuen Nervensy stems, Berlin, Julius Springer, 
1928, p 211 

13 Attention has not been paid in the ophthalmologic 
literature to the fact that the ganglion cervicale supre- 
mum IS closely connected witli an important blood 
pressure-controlling structure, the carotid sinus A 
sudden rise of blood pressure, with its deleterious effect 
on the eye mav on occasion be related to the carotid 
sinus The role of the ganglion cervicale supremum 
in epinephrine mydriasis has been pointed out by me 

14 Budge, J Ueber die Bew'egungen der Ins 
Braunschweig, Fr View eg u Sohn, 1855 


a case under my obsenation in which 
the condition started with small, painful 
erosions, followed by acute glaucoma 
(b) Keratitis parenchymatosa, with epi- 
sodes of high intraocular pressure (r) 
Synechiae anteriores, particularly w'lth 
complete adhesion ot the pupillary part of 
the ins to the cornea 
It might be of interest to mention the 
"hypertonic reaction ” After puncture 
of the anterior chamber m animals, the 
intraocular pressure starts to rise slowly 
and latei increases rapidly up to 40 or 
50 mm of mercury , after oscillations 
the pressure returns to its normal level 
Similar oscillations may be observed in 
patients 

2 Sclei a Scleritis profunda 

3 Ins (a) Intis serosa (glaucomatosa) , 
(b) synechiae posteriores, (c) cyclitis 

4 Lens (a) Cataracta traumatica, (b) 
cataracta senilis intumescens , (c) luxatio 
traumatica 

5 Retina (a) Retinitis pigmentosa 

B Involvement of the veins wuth passne 
hyperemia of the eye 

1 Cardiac failure 

2 Engorgement of the leins due to local 
inflammation w'lth occlusion of certain 
venous branches (tenonitis) 

3 Thrombosis of venae a orticosae 

4 Periphlebitis in the a icinity of the eyeball 

5 Perforation of the internal carotid arter} 
into the cavernous sinus 

6 Pressure of intraocular tumors on veins 

7 Thrombosis of the venae centralis retinae 
Undoubtedly, the mechanical blockade 
to the venous Aoav is important How- 
ever, the cause of the secondary “inflam- 
matory ’ changes a\ ith high intraocular 
pressure A\hich ma} develop, without am 
signs of common inflammation, is entireh 
unkiiOAvn In the course of large intra- 
ocular hemorrhages, the intraocular pres- 
sure usually does not rise Nor is the 
destruction ot the retina as a sequel of 
occlusion of the arteria centralis retinae 
complicated Avith glaucoma I may refer. 
Avith due caution, to this reflex It may 
be of interest to recall that relief of pain 
and of congestion of the eye may some- 
times be obtained by application ot 
leeches to the temple, by withdraAval ot 
blood and b} use of cathartics Note- 
w'ortlw, as I said in the first article 
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IS the intimate connection of the Aenous 
flow in the bulbils with many large venous 
plexuses m the vicinity (the reason for 
cauterization of the venous plexus at the 
middle turbinate, once advocated for 
treatment of glaucoma, can non be better 
understood) 

8 Mydriasis, with pressure on the canal of 
Schlemin, and secondary venous engorge- 
ment Severance of the afferent limb (iri- 
dectoin} Elliot’s operation, cyclodialy- 
sis) will therefore loner the intraocular 
pressure 

II Irritation of the Efferent Limb 

1 Miotics, stimulating the paras} mpathetic 
portion of the reflex arc 

2 Ergotamine, paralyzing the sympathetic 
nerves, an effect nhich is equivalent to 
stimulation of the antagonist 

3 Epinephrine, acting as a stimulus to the 
sympathetic fibers This effect is at 
first glance confusing It proves, never- 
theless, to be helpful m certain cases, not 
m those of the acute inflammatory type 

III Irritation of Central Part of the Reflex Arc 

1 Ciliary ganglion 

Of great interest from the point of 
view of this study is herpes zoster oph- 
thalmicus Aside from the A\ell known 
involvement of the cornea, which may 
include all the tissues of the eye, there 
may be unilateral mydriasis, with lack 
of response to light The tone of the bul- 
bus IS often lowered (Meller ^'), but m 1 
interesting case (Urret= Zavalia^®), in- 
crease m intraocular pressure, without 
any sign of obstruction of the angle, was 
the initial sign The syndrome of uni- 
lateral mydriasis, with absence of reac- 
tion to light, and high intraocular pres- 
sure IS striking and reminiscent of acute 

15 Removal of the ganglion cervicale supremum 
(Abadie, C Bull Soc d’opht de Pans, 1927, no 9, 
p 528 Lindsay, R R Neuro-Ophthalmology, St 
Louis, C V Alosby Company, 1941, p 400) or roent- 
gen irradiation (Thiel, R Klin Alonatsbl f Augenh 
82 1909, 1929) would eliminate certain sympathetic 
influences It could facilitate the action of epinephrine 
(Hess^®) — nothing more It will soon be seen that a 
curatue effect on glaucoma cannot be anticipated from 
this operation 

16 Hess, L Epinephrine Mydriasis, Arch Ophth 
30 194 (Aug) 1943, footnote lo 

17 Metier, J Ztschr f Augenh 43 450, 1920 

1 Zasaha Arch de oftal de Buenos Aires 

1 l^(>, 1926 


glaucoma The primary site of herpes 
zoster ophthalmicus is the central por- 
tion of the sensory pathway of the eye, 
the gasserian ganglion But in addition 
Andre-Thomas and Heuyei demon- 
strated by microscopic studies severe 
active hyperemia and inflammation of 
the ciliary ganglion, i e , of the central 
portion of the reflex aic I feel justified 
m tracing the abnormal intraocular pres- 
sure associated with herpes zoster oph- 
thalmicus to the mvoh ement of the 
ganglion ciliare 


THE SECOND (dIEN CEPHALIC) REPLEX ARC 

By means of the regulatory mechanism out- 
lined ill the preceding section, all of the clinical 
signs of glaucoma m the affected eyeball can be 
accounted for Here, one is confronted with an 
important question, for it is not one eye, but m 
most cases botli eyes, wdiich are involved sooner 
or later With chronic gfaucoma, even m the 
“normal” eye, the intraocular pressure may rise 
at night and the anterior chambei may be found 
to be shallow', the normal mtiaocular pressure 
being maintained, as has been mentioned, at 
constant le^ el wuth but little oscillation, apparent- 
ly ow'ing to the activity of a regulating nerve 
center When m cases of chronic glaucoma the 
function of this center is disturbed and the fluc- 
tuations of the intraocular pressure are pro- 
nounced, the possibility of a central nervous dis- 
turbance (anatomic or functional) must be con- 
sidered This concept seems to be confirmed by 
clinical and experimental facts 

Weekers-*" noted a rise m intraocular pres- 
sure in both eyes after cauterization of one eye 
According to Thieh^^ wdien the intraocular pres- 
sure falls in the injured eye, it drops for several 
days in the normal eye VomHofe^a observed 
bilateral lowering of the pressure after injection 
of a small amount of saline solution into one 
vitreous body 

Interesting are the studies by Kahler and von 
Sallmann on patients with cerebral hemiplegia 

On the paralyzed side the intraocular pressure 
was low'ered 


loiT A wev neurol 2( 

381, 1912 Andre-Thomas Le zona. Arch Neurol 
Psychiat 27 216 (Jan ) 1932 ‘ 

20 Weekers, L J de neurol 25 778 1925 Arr 
Ophth 41 641, 1924 ’ ’ 

Schieck, F , and Bruckner, A 

sprmger TO. *1 T 

II ^ ^ Augenh 102-315 192 

~3 Kahler H and von Sallmann, L Wien klr 
Wchnschr 36 883, 1923 
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The occuiience of glaucoma after emotion has 
been noticed (Schoenbeig -■*) Of importance 
are the pupillogi aphic studies of Lowenstein and 
Schoenberg, demonstrating pupillary reactions 
of the “unaffected” eye in cases of unilateral 
glaucoma Stimulation of the sympathetic trunk 
of one side gives rise to bilaterally increased in- 
traocular pressure 

Papihan and Cruceanu removed one hemi- 
spheie of the cerebellum in rabbits On the side 
of opeiation the intraocular pressure remained 
unchanged or was slightly lowered, on the op- 
posite side it was elevated 

It IS in keeping with the physiology of today 
to search for a cerebral representation of any 
vegetative function As was suggested in the 
second article, the subthalamic, diencephalic cen- 
ter of the vegetative nervous system (Karplus 
and Kreidl*) would provide the possibility of a 
bilateral nerve control of the eye Stimulation of 
this center results in the acute experiment m 
protrusion of the bulbus, maximum m)fdriasis, 

24 Schoenberg, M J Role of States of Anxietj' 
in Pathogenesis of Pnmarj' Glaucoma, Arch Ophth 
23 76 (Jan) 1940 

25 Papihan, V , and Cruceanu, H Compt rend 
Soc de biol 92 1081, 1925 


widening of the palpebial fissuie, lacnmation 
and pain— 1 e , all the nervous signs associated 
with glaucoma The pathways connecting this 
center with the nerves of the eye are the 
peduncles, the upper thoracic portion of the 
spinal cord and the centrum cihospinale (Budge) 
Thence, the impulses spread to the ganglion 
cervicale supremum, to the cavernous and carot- 
id plexuses and, finally, to the ciliary ganglion 

THIRD (cortical) REFLEX ARC 

Extensive clinical studies provided evidence 
(Hess and Faltitschek -® that there are no vege- 
tative centers in the cortex Marburg -■ stated 
the belief that the subthalamic centers extend far 
upward to the medial aspect of the thalamus 
The lattei is connected with the cortex by the 
corticothalamic fibers It is possible that the 
thalamus responds thus to cortical impulses 
(anxiety) and that thiough the thalamus the 
hypothalamic organ eventually becomes acti- 
\ated 

15 Kenwood Street, Brookline, Mass 

26 Hess, L , and Faltitschek, J Wien khn 
Wchnschr 43 488, 1930 

27 Marburg, 0 Verhandl d deutsch Gesellsch 
f Nenemrzte 18 208, 1929 
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Intiacianial choidoina and allied tuniois of 
the clivus are of significance to the ophthalmolo- 
gist, who may be the first to see the patient, since 
diplopia and visual disturbances occui m over 
a third of the cases and may, together with 
headache, be the only s}mptoms In 1 case 
reported in the hteiatuie^ muscle exeicises 
were given befoie the true nature of the lesion 
was detei mined The age incidence and the 
sequence of the symptoms may suggest that 
the tumoi is chordoma, a diagnosis which can 
be further verified by roentgenographic and en- 
cephalographic studies 

That this suspicion may be of value to the 
neurosurgeon is easily undei standable when it 
IS realized ( 1 ) that tumors of this ,type are almost 
invariably fatal if left alone and ( 2 ) that sui- 
gical intervention in selected cases offers the 
only hope If the surgeon suspects chordoma, 
he should not attempt complete removal but, 
rather, should employ suction of the gelatinous 
oi mucinous content of the tumor, which, if 
successful Mill lelieve piessure symptoms for a 
feiv yeais If complete lemoval is attempted, 
death is likely to result 

A choidoma is a neoplasm aiismg fiom em- 
br}onic lests of the choida doisalis, a specific 
embryonal tissue about ivhich the spinal column 
develops As the base of the skull is molded, 
the posteiioi end of the cranial pait of the chorda 
IS foiced backwaid and dorsally so that it lies 
on the occipital plate m a dorsal groove anterioi 
^ to the foiamen magnum This embryonal tissue 
peisists in infants in the centeis of the mter- 
vertebial disks and in the coccyx, as ivell as at 
the base of the skull Virchoiv- (1856) re- 
corded the first description of a chordoma In 
1857, because of the physaliphorous nature of 

Read at a meeting of the New York Academy of 
Medicine, Section of Ophthalmologj', Nov 20, 1944 

1 Carmichael, F A , Hein ig, F C , and Wheeler, 
J H Cranial Chordoma Report of a Case in Which 
Surgical Intervention Was Successful, Am J Surg 
55 583 (March) 1942 

, “ Virchow, R Ueber die Kretinen-Ph\ siognomie, 

\ crhandl d phv s -med Gesellsch 8 24 18*57 , Unter- 
^chung^i liber die Entwickliing des Schadelgrundes, 
Berlin, G Reinier 1857, p 51 


the tumol cells and because of his belief that 
they were of caitilagmous oiigin, he named the 
tumoi ecchordosis physaliphoi a spheno-occipi- 
talis Mullei ^ (1858) first stated that the tumoi 
originated from embiyonic rests of the chorda 
dorsalis Ribbert,^ in 1894, named the tumor 
choidoma In 1897 Nebelthau identified gly- 
cogen in the cytoplasmic vacuoles The first case 
of symptomatic choidoma was leported by Klebs® 
m 1864 Grahl ' studied the first spheno-occip- 
ital chordoma of clinical importance Hass,'' in 
1934, published an excellent leview of the litera- 
ture on chordoma of the cianium and the cei- 
vical poition of the spine The completeness 
of his bibhogiaphy makes it necessary to com- 
ment on leports made only after that date 

In this paper inteiest is directed only to 
spheno-occipital tumors and not to gioivths m 
the sacrococcygeal or veitebial aiea oi in the 
region of the jaw To date less than 100 cases 
of spheno-occipital choi doma have been i epoi ted 
The benign foim is ot no clinical importance 
The so-called malignant foim is a slow, expan- 
sile growth ti aversed by fibi ous septums, between 
which is a sparsely cellulai tissue composed 
largely of an intracellular matiix of gelatinous 
or mucinous character The early structuie le- 
sembles hyaline cartilage but is without intei- 
cellular substance The cells are loiiiid large, 
vacuolated and hyperchromatic and may resem- 

3 Muller, H Ueber das Vorkommen von Resten 
der Chorda dorsalis be: Menschen nach der Geburt und 
uber ihr Verhaltniss zu den Gallertgeschwmlsten am 
Chvus, Ztschr f rat Med 2 202, 1858 

4 Ribbert, H Ueber die Ecchondrosis physalifora 
spheno-occipitahs, Centralbl f allg Path u path Anat 
5 457, 1894 

5 Nebelthau, L A Ueber die Gallertgeschwulste 
am Chvus Blumenbachii, Inaug Dissert , Marbure: 
1897 

6 Klebs, E Em Fall von Ecchondrosis spheno- 
occipitahs amylacea, Virchows Arch f path Anat 

31 396, 1864 

7 Grahl, O Eine Ecchondrosis physalifora spheno- 
occipitahs ungewohnhehen Umfangs mit interessanten 
khnischen Folgen, Inaug Dissert, Gottingen W F 
Kaestner, 1903 

8 Hass, G M Chordomas of the Cranium and 
Cervical Portion of the Spine Review of the Litera- 
ture with Report of a Case, Arch Neurol & Pcvrhiai 

32 300 (Aug) 1934 
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ble epithelium (fig 1) The numerous varia- 
tions in cell foim, the occurrence of glandular 
alveolar structure, the morphology and stain- 
ing reactions of the fibrils, the relation to carti- 
lage and the taking of a red stain for gl 3 'cogen 
are characteristic The red stain obtained with 
carmine does not necessaiily indicate glycogen, 
as the lattei is soluble m watei and is thus 
dissolved out in the solution of formaldehyde ® 
Ewing, however, stated that positive identifica- 
tion IS not leadily accomplished, as there is a 
close similarity between chordoma and mjxo- 
chondroma Because some of the cases in the 
literature of so-called chordoma are moie than 
likely cases of niAxochondioma I have included 
the latter m this discussion for chnicall) the two 
tumors are indistinguishable except foi the more 
frequent occuri ence of calcification m chondroma 


nasal obstruction (trom ventral extension of the 
tumoi m the diiection of the nasopharynx) and 
pain in the neck The headaches are of increas- 
ing seventy, with temporal y peiiods of relief, 
and aie leferred to the frontal or the occipital 
legion Visual disturbances are the result of 
compiession of the optic chiasm or of the sixth 
neive 

Although the tumors aie typically in the mid- 
Ime beneath the pons, theie is a pronounced 
tendency for involvement of the cranial nerves 
to be unilateral, and e\en if the mvoheinent is 
bilateial, it is more complete or widespread on 
one side than on the othei In 13 cases reported 
in the literature there were choked disks and in 
10 optic nerve atroph} Vaiious defects in the ^ 
Ausual fields simulated those caused by pinuarv 
tumor of the hypophj'sis but m the chfterential 



Fig 1 — Transitions from the well preserved epithelioid tumor cells of chord^a through the p vsa i^ous 
and signet-rmg type of cell to extensive mucmoid degeneration (from Harve^ , W F , and Dawson, or 

doma, Edinburgh M J 48 713, 1941) 


The majoiitj ot the tumors first cause symp- 
toms 111 the thud or fourth decade of life — the 
average age being 36 3 ears The first symptom 
can occur, however, at an^ age from birth to 
82 years These tumors are found more fre- 
quentty in males the incidence being about 60 
per cent Characteristically they aie located in 
the median line beneath the dura Progiession 
anteriorly is characterized b}"^ erosion of the sella 
turcica and compression of the optic chiasm 
The osseous walls of the orbital cavities ina\ be 
involved 

SYMPTOMS 

The foul most common symptoms of tumors 
of the cliA'Us are headache visual disturbances 

9 Adson, A , Kernolian J W , and W oltman 
H W Cranial and Cervical Chordomas A Clinical 
and Histologic Studv , Arch Xeucol & Ps\ chiat 23 
247 (Feb) 1935 


diagnosis there was lack of evidence of a func- 
tional distui bailee of the hypophysis and head- 
ache preceded changes in the visual fields, this 
IS a reversal of the symptoms of tumor of the 
pituitary Blurred vision, diplopia, internal 
strabismus, altered pupillary leaction, dilatation 
of the pupils, anisocona and partial 01 complete 
ophthalmoplegia were a few of the various mani- 
festations encountered on examination Paresis 
of the abducens nerve occui 1 ed in 34 cases and 
w'^as the most frequent symptom , it usually pre- 
ceded the onset of paralysis of other ocular 
nerves In the early stages paiesis of the ab- 
ducens nerv^e w^as predominantly on the left side, 
although in the late stages it was bilateral Simi- 
larly, paralysis of the thud and fourth neiv'^es 
on the left side was more common than bilateral 
involvement In almost every instance 111 which 
the facial nerv^e wms disturbed the sixth nerv e 




GIVNER— INTRACRANIAL CHORDOMA AND TUMORS OF CLIVUS 


399 


\\as also invohed Practicall) any cianial neivc 
could be invohed A\ith limited tiequenc} 

Second in impoitance to involvement of the 
cranial ner\es vab the compiession of the hi am 
stem and the spinal cord m the legion of the 
foramen magnum Hemipaiesis on the left side 
occurred in 6 of 7 cases If the tumor was 
pushed through the toramen magnum, pain in the 
neck, vhich vas accentuated h} motion of the 
head, occurred Van W’agenen suggested that 
the frequency of s}mptoms and the onset aie an 
aid in diagnosis These symptoms m then oidei 
of frequenc}' aie as follows palsies of the oculo- 
motor nerves \Mth pals} of the sixth nei\e as 
the most common bilateial m\olvement of 



Fig 2— Roentgenogram showing calcific flecks and 
increased density on the left side opposite the area 
of the sella turcica 


cranial nerves , s} mptoms of intracranial pres- 
sure, and involvement of the optic netve 
IMachulko-Horbatzew itsch and Rochhn^^ stated, 
m another way. that a typical course is charac- 
terized by imolvement of the sixth cianial nerve 
followed by bulbar implication 

A roentgenogram indicates a destructive, non- 
productive lesion of bone Sosman, m a personal 
communication to Van Wagenen, pointed out a 


10 Vmi Wagenen, W P Chordoblastoma oi 
Basilar Plate of the Skull and Ecchordosis Physahr 
Spheno-O^ipitahs Suggestions for Diagnosis 

sSTsepuTsS'"’*' 

11 M^hulko-HorbatzeiMtsch, G S and Roc 
. ^"nik Pathomorphologie und Histogenesc 

Chordome, Arch f Psjdnat 89 222, 1930 


chaiacteristic V-shaped notch m the basilai plate 
as an almost ceitam sign '\ t enti iculogram 
ma} show an ele\ated thud \entiitle 

The aveidge duration of illness aftci iinohe- 
ment of the cranial nenes is about three years 
Howcwei cases m which the com sc was of eight 



Fig 3 —Under surface of tlie brain, show ing tlic loca- 
tion of the mjxochondioma > 



Fig 4— Tumor mass, 7 by 6 5 by 6 cm 
m centimeters 


The rule IS 


» t o 


CVLlVJll liciVc 




tu eignteen 

1 ecorded 

In the difterential diagnosis the following pos- 
sibilities should be consideied tumoi of the 
fourth \entncle meningioma tumor of the cere 
be llopontile angle mfiltiation tumor of the pons 
(glioma) and vasculai lesions of the pons 
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REPORT or C \SES 

Case 1 — R \V , a youth aged 20, was seen on !March 
18, 1941, through permission of Dr Carl A Peterson 
His chief complaint w*as turning m of the left eye for 
the past ten months The patient had previously been 
examined at St Vincent's Hospital, five months after 
occurrence of this symptom Complete examination, 
including roentgenographic study of the skull, revealed 
no abnormality at that tune 

When the patient was first seen at the New York 
Post-Graduate Hospital, his vision was 20/20 in the 
right eye and 20/25 in the left eye, no change in the 
fundi or visual fields was noted Paralysis of the left 
lateral rectus muscle was present 


light, no perception ot light was present, and the fundus 
showed primary optic nerve atrophy 

General examination gave normal results except for 
paraljsis of the left lateral rectus muscle and atrophj 
of the left optic nerve The deep reflexes were 
greater on the right side, and the Babinski sign was 
present on that side Sensorj examination revealed 
nothing abnormal A roentgenogram taken at this time 
showed an area of increased densitj, nearly 2 inches 
(5 cm ) in diameter, with numerous calcific flecks on 
the left side, opposite and extending somewhat posterior 
to the sella turcica (fig 2) 

\n electroencephalogram indicated abnormal activity 
ovet both frontal lobes and the left occipital cortical 



Fig 5 — Photomicrograph of basophilic myxomatous tissue, with manj'' moderatelj' large, round, oval and 
stellate cells 

He was not seen again until Sept 15, 1942 ^t that aiea, vvitli the abnormaht 3 ' more prominent over the 
time he gave a historv of difficulty in facial expression latter region A lesion m this area was suspected 

for four months For the past month there had been On Oct 1, 1942 a decompression was done and tie 
v>eakness of his right arm Headache had started about left middle fossa explored, a tumor was felt in tie 

one vear previouslj, and impairment of vision in his left temporal region, but it could not be exposed 1 le 

left eve had occurred about six months before Since patient died the next daj 

the onset of decreased v ision in his left ej e headache Diagnosis at necropsy was chondroma of the le 

has ceased spheno-occipital svnostosis, with hemorrhage ’’ll® 

His right pupil was 5 mm in diameter and reacted left lateral v’entricle, the left cortex and the basa 

norniallj There was loss of the temporal field of the ganglions (postoperativ'e) When the brain was re- 

nght eve suggesting that homonvmous hemianopsia in n.oved, a tumor was uncovered, firmly attached to an 
the right eve had probablj preceded the present state apparentl> arising from the junction of the sphenoid 

His left pupil was 6 mm in diameter and was fixed to and the occipital bone on the left side, between the 
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m.lla tuicica and the foramen magnum It measured 
7 bj' 6 5 by 6 cm (figs 3 and 4) and arose 1 cm to the 
left of the nudlinc From there it extended laterally 
into the left middle fossa, stretching and compressing 
the left optic nerve and compressing the overlying tem- 
poral and parietal lobes on the left side The tumor 
was below the dura at the base of the skull It was 
film and, on section, w'as observed to be composed of 
grayish w'hite, semiliquid, gelatinous tissue, with large 
areas of bone formation Microscopically the tumor 
consisted of basophilic myxomatous tissue, m which 
there w'ere many moderately large, round, o\al and 
stellate cells (fig S) These cells had moderately dark, 
round and o\al nuclei, with delicate chromatin network 


C r a woman aged 29, single, for the past two 
yeais had had diplopia and frequent headaches, par- 
ticulaily in the back of the head 
Examination on June 29, 1942 reiealcd that the pupils 
icacted to light, in accommodation and conscnsually 
The left lateral rectus muscle w'as paralysed There 
was external ophthalmoplegia on the right side, due to 
involvement of the third nerie Dr Low'enstein made 
the following report The deep reflexes on the right 
Mde were greater than those on the left, a questionable 
Babmski sign was elicited on the right side The fundi 
and the visual fields were normal 
A ventriculogram made later revealed a concentric 
defect on the under surface of the thud ventricle 



Fig 6 -Photomicrograph of areas of bone and cartilage formation in the tumor 


Laige areas of bone and cartilage formation w'ere 
piesent (fig 6) There w'as a limiting capsule of dense 
fibrous tissue Histologically one cannot be certain 
whether this tumoi was a chordoma or a chondroma 
The pathologists consulted expressed a preference for 
the diagnosis of chondroma 


Case 2 This case was observed through permn 
of Dr Otto Lowenstem The correct preoperative c 
nosis was made by Dr E D Friedman, who will 
port this case m detail at a later date I refer i 
here because the characteristic paralysis of the 
ateral rectus muscle was an early sign and bee 

postoperatne histologic study verified the diagno^i 
chordoma “ 


This corresponded with the position of the tumor mass, 
which was aspirated at operation, on Oct 20, 1943* 
The histologic diagnosis was chordoma 


At the time of writing the right pupil was dilated 
fO mm in diameter) and did not react to light Ptosis 
was present on the right side The left pupil was 3 
mm m diameter and reacted to light The patient held 
her head to the right because of the paralysis of the 
Jett lateral rectus muscle 


CONCLESIOX 

If the ophthalmologist suspects that an mtia- 
cranial tumor is a chordoma, his impression 
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should be convej ed to the neui osurgeon in order 
that the handling of the case may be matenall} 
altered 

Unexplained paial}sis of the lateral lectus 
muscle more fiequently the muscle on the left 
side, 111 a patient m his thirties with progression 
to chiasmic signs, headache piecedmg defects of 
the visual fields and no evidence of disordei 
of the pituitari should suggest chordoma Roent- 
genograms, encephalograms and ventriculograms, 
as well as subsequent bulbai imolvement, ma} 
add corroborating evidence 

108 East Sixt\ -Sixth Street 

DISCUSSION 

Dr E D Friedman, New York I might 
amplify the lepoit that Dr Givner has already 
given of the second case A ivoman aged 30 was 
admitted to the Bellevue Hospital on July 10, 
1942 Her chief complaints were double vision, 
wnth strabismus of fom oi fiie 3 ears’ duration, 
mild headache, urinar}' urgency (for many 3'ears) 
and occasional episodes of loss of equilibrium, 
wnth a tendenec}' to fall to the left She pre- 
sented a complete lesion of the right thud nerve 
(for the past }ear), palsy of the left external 
rectus muscle (tor five years) and normal disks 
The rest of the neurologic status w'as normal, 
and the serologic leactions were negative 

The results of 1 oentgenologic studies including 
encephalographic examination, were consideied 
negative for tumor but weie later 1 emterpreted, 
in view of the course of events I shall demon- 
strate a few^ abnormalities wdiich were piesent 
m the first roentgenograms but w'hich my col- 
leagues and I failed to evaluate pioperl)' 

The diagnosis on her discharge fiom the hos- 
pital was chronic encephalitis or syphilis Nine 
months later she was readmitted because of in- 
creasing headache and dizziness, bouts of nausea 
and vomiting, weakness of the right arm and leg 
numbness and tingling on the right side and 
difficulty in urination Hei geneial medical 
status was normal The blood pressure readings 
were 130 systolic and 90 diastolic No bruit 
was heard over the head 

Neuiologic examination show^ed that visual 
acuity w^as somewhat impaired, but the fields 
w^ere normal, and there W’^as no papilledema 
There w'as a lesion of the right third nerve, with a 
dilated sluggish pupil The left pupil w^as noi- 
mal There were weakness of the left external 
rectus muscle and slight weakness of the right 
side of the face The tongue was deviated to 
the right There was right hemiparesis witli 
increased tone and dragging of the right foot 
Some cerebellar signs w'ere present on the right 
side, with a tendenc}’^ to fall to the right The 
deep reflexes were moie active on the right All 
the abdominal reflexes w ere absent Ankle clonus 


and the Babmski sign were elicited on the right 
side Mild h}fpalgesia was present on the same 
side 

The urine was normal Examination of the 
blood show’^ed mild secondar}' anemia The 
Wassermann reaction of the blood w^as negatne 
Blood chemistr}’^ was normal The spinal fluid 
w as under normal pressure , the total protein 
measured 100 mg per hundred cubic centimeters 
The Pandy reaction w^as positne and the Wasser- 
mann reaction negative 

We then reviewed the roentgenograms and en- 
cephalograms taken m 1942 In the lateral view 
of the skull, the dorsum sellae was eroded, and 
there seemed to be a calcified mass behind the 
sella m the region of the cln us The first pneu- 
moencephalogiam show^ed a normal \entiicular 
S3stem wnth no evidence of dilatation In the 
encephalograms taken about nine months later a 
striking change was evident The lestibular 
S3'^stem had become dilated, the third ventricle, 
instead of being m the normal position, had been 
lifted up and was dilated and globular 

On the basis of the clinical historv, the en- 
cephalographic findings and the simple roent- 
genograms of the skull, we ventured the diagnosis 
of choi doma Aneui 3 sm and meningioma at the 
base were also considered as possibilities but I 
thought that aneui ysm could be excluded by the 
absence of signs of invoh ement of the fifth nen e 
and b}’^ the presence of bilateial ophthalmoplegia 

Craniotom3' w^as carried out 1)3' Dr Joseph E 
J King on Oct 20 1943 Through a trans- 
callosal approach he exposed a tumor which 
piotruded upw'ard through the flooi of the third 
v'entricle Examination of portions of this tumor 
showed hard calcified nodules The pathologic 
diagnosis was choidoma 

As Dr Givnei has indicated chordoma has its 
origin from the primitive notochord The favoi ite 
sites are the clivus and the sacrum, the tumor 
IS usually locally invasive but does not metasta- 
size There are nO endocrine stigmas, such as 
one encounters in primary growths of the pitui- 
tary, and the symptoms indicate bilaterality 
The ophthalmologic signs m this case appeared 
first on the left and later on the right, this is 
characteristic There is usually a history of long 
illness but papilledema is not present In this 
lespect chordoma in this region behaves likes 
the so-called Schmmcke tumor, which produces 
multiple cranial nerve palsies, owung to invasion 
of the base of the skull, but does not act like an 
intracranial tumor, which usualb' gives rise to 
papilledema 

Chordoma must be distinguished from aneu- 
r3'sm, the symptoms of which ai e seldom bilateral 
and are accompanied wnth signs referable to the 
fifth nerve, as has alread3' been indicated 

I have now had the privilege of observing 3 
cases of intracranial chordoma, the symptoms 111 
all being somew'hat similai One makes the 
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diagnosis with hesitation but it is occasionalh 
a good guess 

Dr Joseph La\al, Neu York Will Dr 
Friedman say more about the diffeientiation of 
tlie early stages of chnidoma and meningioma^ 

Dr E D FRiEDjrAX, New York 1 ma} 
simply say that we missed the diagnosis duimg 
our first obsenation of the case \\'e did not 
know what w^e w ei e dealing w ith , w e thought 
of syphilis but could not pio\e the diagnosis, 


we thought of chionic encephalitis, a diagnosis 
w Inch is alw a) s dangei ous and w Inch the Gei - 
mans call a “diagnosis of embaiiassment ” Fioin 
the subsequent couise of events, we felt that the 
case was one of a midline lesion exerting piessuic 
on both sides We w'eie not inclined to the 
diagnosis of meningioma, meningioma usually 
pioduces unilateral signs The long Instoiy, the 
bilateialit\ of signs and the roentgenograplnc 
e\idence led us to fa\oi the diagnosis of 
choi doma 


USE OF TRONCOSO’S MAGNESIUM IMPLANT IN CYCLODIALYSIS 

FOR RELIEF OF GLAUCOMA 

OBSERVATIONS IN TWO CASES 
P H BOS HOFF, M D 

JOHANNESBURG, SOUTH AFRICA 


The implantation ot a stiip of magnesium 
along the spatula tiact m cyclodialysis is a 
modification suggested by Uribe Tioncoso^ 
Because one is often foiced to resort to cyclo- 
dialysis one always feels that it is but a 
temporal y measuie I vish to repoit on the 
postopei ative course m 2 cases m which model - 
ately seveie leactions took place In both cases 
the exact technic as desciibed by Troncoso was 
followed except that a single, 6 bj- 1 5 mm stiip 
of magnesium ivas emplo 3 'ed This is less than 
the amount used by Tioncoso 

Mr F R, aged 62 years, had a blind right eje due 
to thrombosis of the central retinal vein The e\e was 


antei loi chamber The metal commenced to bubble 
immediatelj on insertion, and after twelve hours the 
whole anterior chamber was filled wuth gas The 
cornea, how'ever, remained clear in spite of a pressure 
of SO mm of mercury (Schi^tz) The ins was moist, 
and there was a fairlv large subconjunctival bubble 
of gas Because of the pain and because an obstruc- 
tion to the escape of gas w’as thought to exist, a thin 
hypodermic needle was inserted through the coinea, 
the escape of the gas could be heard Befoie deflation ^ 
the eye was tvmpanitic when touched wuth the needle 
point Aftei deflation the anterior chamber imme- 
diateb filled with a blood-stained fluid, and the pain 
subsided at once This procedure had to be repeated 
dailj^ for SIX dajs Aftei this there were a large 
bubble of gas in the anterior chamber and a similar 
bubble under the conjuncti\a foi three or four days 



Fig 1 — 1, loentgenogram taken in Vogt’s position, with the film pressed in betw^een the nose and the eye 
A. soft tissue exposure is made from the lateral side This shows (o) the anterior chamber o e eye ec 
with gas, (b) a thin dark line which is caused by the piece of magnesium, and (c) a subconjunctival bubble ot g^ 
2, roentgenogram taken in Clark’s position, w'lth the film pressed in between the low er e ge o e or i a 
nm and the eye A soft tissue exposure is made from above After deflation there remains o e seen ( ) 
a subconjunctival bubble of gas and (b) the shadow of the magnesium implant . r. , 

3 and 4, roentgenograms taken in Vogt’s and Clark’s positions, respectively, tvvo day's a er e roen g 
grams 1 and 2 The shadow of the magnesium implant is more indefinite (arrow) 


glaucomatous, with an intraocular pressure of 54 mm 
of mercury (Schi^tz) He refused enucleation, and it 
w as decided to do an operation for implantation of 
magnesium in an attempt to retain the bulbus oculi 
The strip was not inserted opposite 12 o’clock on the 
limbus because gonioscopic examination revealed en- 
gorgement of the vessels over the peripheral fold of 
the iris and a patch of enlarged capillaries on the 
surface of the adjacent ciliary body in the vertical 
meridian In this congested patch capillary loops ex- 
tended into the pectinate meshes of the uveal trabecula 
The congested canal of Schlemm was visible as a 
pinkish line along the entire circumference of the angle 
To avoid this area of engorged vessels, the magnesium 
was implanted opposite 10 o’clock, m the angle of the 

1 Unbe Troncoso, M Cyclodialysis with Inser- 
tion of a Metal Implant m the Treatment of Glaucoma, 
Arch Ophth 23 270 (Feb) 1940, Tr Sect Ophth , 
A M A , 1939, p 389 


Several interesting observations aie worthy ot 
record in this case 

1 Before the opeiation the cornea was hazy 
at an intraocular pressure of 54 mm of mercilry 
(Schi^tz), while the cornea was absolutely clear 
when the anterior chambei was full of g3s, 
although the pressure varied fiom 49 to 55 mm 
of mercur}’’ (Schi^tz) The haziness mat be 
explained by the presence of corneal edema, due 
to aqueous being forced into the stroma through 
minute openings in the laj'er of Descemet 

2 On cocainization, prior to insertion of the 
hj'podermic needle for escape of the gas, the 
cornea became insensitn e within the normal 
period, but the ins remained intensely sensitive 
to being touched with the needle 1 his shows 
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that in routine cocaimzation the drug reaches the 
ins mainh via the circulation of the aqueous 
3 Tonometric readings showed that the intra- 
ocular pressure did not rise above 55 mm o 
iiiercur} (Schi^tz) I lealize, therefore, that 
the magnesium stopped bubbling as soon as it 
A%as deprived of its surrounding fluid (aqueous) 
The result was that the pressure usuall} settled 
in the region of 50 to 55 mm of mercury On 
one occasion the patient vas told to he face 
downward, so that the aqueous could still sur- 
round the metal implant Within two hours 
the intraocular pressure increased from 54 to 
76 mm of mercury (Schi^tz) This demon- 
strated that It vas necessary for the patient to he 
on his back so that the gas could collect m the 
anterior chamber and limit the increase of intra- 
ocular pressure b> depriving the magnesium 
implant of its surrounding fluid 

The senes of bone-free roentgenograms taken 
on dental film bi the method suggested b> Vogt - 
and Clark ^ clearly show how the entire anterior 
chamber is filled with gas. how the gas extends 
along the metal implant and how it collects under 
the conjunctiva It can also be seen that the 
cyclodialysis tract is being kept open by the gas 
I was able to keep the patient under regular 
fortnightly observation for five months The 
conjunctival congestion disappeared entirely dur- 
ing the three weeks which followed the operation, 
and the intraocular pressure remained betw^een 
24 and 29 mm of mercury (Schijltz) for almost 


\ Soutli African Negro, aged 38, had clirontc non- 
congestue glaucoma in both ejes Holt’s indencleisis 
was performed on the right eye, because gonioscopic 
evidence shows that in the Negro the trephine hole 
made in Elliot’s operation usually becomes blocked with 
pigment granules On the left eye Troncosos opera- 
tion for implantation of magnesium was performed, as 
previously outlined, after gonioscopic examination had 
shown that the iridocorneal angle was open in the 
vertical meridian Although this case was not one 
of congestive glaucoma, the anterior chamber again 
became completel} filled with gas, as in the preceding 
case, and a similar senes of roentgenograms were 
obtained The gas had to be allowed to escape b> 
insertion of a hypodermic needle on four occasions 
Tonometric readings were not taken, no tonometei 
being available at the clinic The experiment of let- 
ting the patient he w'lth his face downward was again 
tried, and soon (in two hours) the patient complained 
of pain in the c>c Digital palpation confirmed the 
suspicion that the intraocular pressure was ver> high 
After two weeks the c>c was again normal in appear- 
ance Examination after eight months showed no de- 
crease in the peripheral visual field, and the mtraoculai 
pressure appeared to be normal on digital examination 
Gonioscopicall>, the anterior opening of the c>clodial- 
jsis tract could be seen to have remained open It is 
to be expected from experience with trephine operation*; 



five months, during which time the lens slowly 
became opaque and dilated vessels appeared on 
the ins At the end of five months after the 
operation the patient returned, complaining of 
pain in the eve The intraocular pressure was 
increased to 45 mm of mercury Gonioscopically, 
a complete circumferential iridocorneal synechia 
could be seen, and there was no suggestion of the 
presence of a surgical lesion m the angle The 
amount of coarse pigment granules m the depen- 
dent part of the angle was m great excess The 
eye was removed Histologic examination of a 
meridional section of the enucleated eye showed 
that the tract of the filter had become closed and 
that a peripheral anterior synechia was present 
One could not expect operation for hemorrhagic 
glaucoma of this ty'pe to be successful, but it is 
notevv orthy that the ocular pressure had been kept 
normal for at least four and a half months by this 
improved method of cyclodialysis 


Fig 2 — 1, roentgenogram taken in Clark’s position, 
showing (a) the subconjunctival bubble of gas, (h) 
the gas in the anterior chamber and (c) a well marked 
shadow of the magnesium implant 
2, roentgenogram taken in Clark’s position two da>s 
later This shows that the shadow of the magnesium 
implant (arrow) is more indefinite than that in roent- 
genogram 1, owing to reduction in the amount of metal 
by the action of the aqueous 

that excessive deposition of pigment m the eve of the 
Negro may result soon in blocking the filter again 

I see no reason that Troncoso's method for 
implantation of magnesium should not be adopted 
m place of Heine’s cyclodialysis There are 
indications that by this means a more permanent 
filter IS obtained I am of the opinion that a 
single strip of magnesium measuring 5 to 6 by 
1 mm IS the maximum amount of magnesium to 
be used, because of the tendency to excessive 
formation of gas If this does occur, the gas can 
be allowed to escape simply by inserting a thin 
hollow needle through the cornea Since this 


2 Vogt, A Skelettfreie Rontgenaufnahme des \or- 
, deren Bulbusabschmttcs, Schweiz med Wchnschr 53 

9S2 1923 

3 Clark, cited bj Jackson, E Radiograph> of 
Foreign Bodies m the Eje, Am J Ophth 5*677, 1922 


operation may be tried by other workers, I 
thought that it might be of v-alue to record mv 
experience in 2 cases 
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Clinical Notes 


GONORRHEAL CHOROIDITIS TREATED WITH PENICILLIN 

LieijTevavt Hermax Krieger Goldberg (MC), USNR 


Although there ha\e been numerous reports 
of the efficacy of penicillin in treatment of ex- 
ternal ocular conditions, none has indicated that 
inflammations of the posterior uveal tract are 
helped Therefore it is well to report a case of 
choroiditis m \\hich the result was particularly 
gratifying 

REPORT OF A. CASE 

In October 1943 a white man aged 30 was admitted 
to an overseas base hospital because of arthritis of the 
spine While in the ward, he suddenly complained of 
blurring of vision in the right eye After consultation 
with an ophthalmologist a diagnosis of acute choroiditis 
w as made Foreign protein in the form of triple typhoid 
vaccine was given, but there was no improvement 
Because of the apparent chronicitv of the inflammation, 
he was transferred to the Bainbridge Naval Hospital 
for further treatment On his admission to this hospital 
the eyes were normal externally Ophthalmoscopic ex- 
amination of the right eve showed a hazy media, but no 
details could be seen \ vague outline of a large oval, 
yellowish area of exudative inflammation could be seen 
The margins were indistinct, and the surrounding retina 
was edematous This lesion was situated below and 
temporal but adjacent to the macula It measured 2 
disk diameters Examination with the slit lamp demon- 
strated a moderate amount of pigment on the anterior 
capsule and an occasional precipitate on the posterior 
surface of the cornea, but there was no aqueous flare 
Vision on his admission was 20/400 in the right eye 
and 20/30 in the left eye and was not improved with 
glasses 

The patient had been in excellent health except for 
an attack of gonorrheal urethritis seven years ago 
The condition had been inadequateh treated, but the 
discharge subsided spontaneously 


From Bainbndge Naval Hospital Bainbridge, Md 
This article has been released for publication by the 
Division of Publications of the Bureau of Medicine and 
Surgery of the United States Navy The opinions and 
views set forth in this article are those of the writer 
and are not to be construed as reflecting the policies of 
the Navy Department 


^ complete examination of the patient failed to reveal 
anv focus of infection Examination of the teeth, nose 
and throat and general medical examinations revealed 
nothing abnormal Agglutination tests for Brucella 
melitensis gave negative results The white cell count 
was 10,000, the hemoglobin concentration was 96 per 
cent, and the urine was normal The intradermal test 
w ith old tuberculin gave a negative reaction to 1 mg Be- 
cause of the history of gonorrhea and the presence ot 
a strongly positive reaction to the complement fixation 
test for the disease and in the absence of any other 
focus of infection, it was thought that use of penicillin 
might be indicated Therefore, the patient was given 
160,000 units of the sodium salt of penicillin intramus- 
cularly on each of three successive days Improvement 
was noted after twenty-four hours The media became 
clearer, and vision was improved to 20/70 at the end 
of twentv-four hours Within ten days vision had in- 
creased to 20/40 The choroidal lesion lost all ophthal- 
moscopic evidence of activity Some pigment was seen 
to be deposited at the margins of the lesion , the vitreous 
became completely free of opacities, the edema of the 
retina subsided, and tlie details of the fundus could be 
clearly seen The choroidal lesion itself seemed to 
have resolved, and only a minimal amount of scar tissue 
remained An additional 300,000 units of penicillin 
sodium was given two davs later, and then its admin- 
istration was discontinued Vision has remained 20/40, 
and there has been no tendency of the inflammation to 
recur The maximum improvement occurred within the 
first ten days 

SUMMARY 

Penicillin had been used in 5 other cases ot 
choroiditis, in which the cause was probabl> 
tuberculous There was no improvement, but 
m this 1 case, in which the etiologic agent 
seemed to be the gonococcus, the result was 
spectacular This response can well be corre- 
lated with the specific reaction of other forms 
of gonococcic infection to penicillin Penicillin 
should not be used in the treatment of choroiditis 
unless the lesion is presumed to be due to 
gonorrhea 
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Edited by Dr William Zentmayer 


Blind 

The Army Rehabilitation Program for the 
Blinded and the Deafened C C Hill- 
man, J A M A 125:321 (June 3) 1944 

Hillman recounts the procedure employed for 
the rehabilitation of the blind The public idea 
as to the use of guide dogs is that every blinded 
person should have one Experience shows, 
however, that only about 10 per cent of the blind 
can use dogs advantageously Man} blinded 
soldiers i\ ill develop the ability to get about with 
the minimum of assistance With a skilfully 
used cane, they are inconspicuous and unen- 
cumbered Some persons do not like dogs , 
others are temperamentally unfitted for canine 
companionship It is important to have deter- 
mined the type of work to be done and whether 
a guide dog will be practical and compatible ivith 
the future choice of a job Even when the use 
of a dog IS contemplated, it is better for the 
blinded person first to develop his complementar} 
senses to the fullest extent The Veterans Ad- 
ministration and the Medical Department of the 
Army concur in the belief that a veteran should 
secure a guide dog only when it is shown that 
the dog IS the best solution of the veteran’s 
problem Private guide dog agencies have 
agreed to provide dogs to blinded soldiers, either 
gratis or at nominal cost It appears that the 
facilities of these agencies will be adequate to 
meet all anticipated needs and that governmental 
aid in supplying dogs ivill not be required 

W Zentmayer 


Color Sense 

Perception of Color Signals by Persons 
WITH Color Anomalies Under Practicing 
Conditions N Wishnevsky and A Flek- 
KEL, Sovet vestnik oftal 22; 16, 1943 

Since from 4 to 10 per cent of young men suffer 
from congenital disturbance of color sense, the 
authors consider the possibility of using these 
persons in aviation They made tests with color 
signals in order to find whether candidates with 
anomalies for color can distinguish colored lights 
m aviation service, particularly in night flights 
The subject was tested with three types of sig- 
nals (a) colored rockets (red, yellow, green, 
white) used m aviation, (h) aeronavigation lights 
and (c) colored signals A special color signal 
apparatus was used, and the colored lights were 
obsenfed on the ground and from the sky, at a 


height of from 500 to 1,000 meters The color 
sense of the subject was examined with colored 
plates (Stilling, Ishihara, Robkm) and with 
Nagel’s anomaloscope The subject legistered 
his findings himself during the night flight, and 
the records were controlled by the attached phy- 
sician, whose color sense was normal Forty- 
one young subjects were examined Of these, 
29 had deuteranomalopsia , 7, extreme deuter- 
anomalopsia, 1. deuteranopsia , 1, protanomalop- 
sia, and 3, protanopsia Twenty-one were pilots 
12, co-pilots, and 8, ladio gunners The majority 
had from 50 to 500 flying hours of experience 
The authors summarize their study as follows 
Classification of disturbances in color sense 
according to the Kries-Nagel scheme can be 
made on the basis of pigment tests and of exami- 
nation with Nagel’s anomaloscope 

Comparison of the data obtained wnth the 
pigment tests, the anomaloscope and the coloi 
signals and color rockets showed that the ma- 
jority of mistakes w^ere made by subjects with 
color blindness and to a lesser degree by the 
subjects wuth color anomalopsia 
Tests w ith the yellow and green rockets showed 
that even the control subjects made mistakes 
The colored signals were incorrectly identi- 
fied from the ground and from the air by the 
subjects with color anopsia, by those wnth ex- 
treme deuteranomalopsia and by those with other 
forms of anomalopsia, in that order 

The identification of the colored signals during 
flying IS much more difficult than in railroad and 
automobile transportation because of the small 
visual angle from which the signal is seen and 
the short time permitted for ’distinguishing the 
signal 


i ne application ot colored signalization in 
aviation requires the correct differentiation and 
naming of the color ^ c- 

(J biTCHEVSKA 


Congenital Anomalies 

The Marcus Gunn Phenomenon Report 
OF a Case V Ramirez Esteva, Arch 
Asoc paraevit ceguera Mexico 1: 163, 1942 

The author considers this condition as exceed- 
ingly rare, since only about 100 cases have been 
reported since Marcus Gunn presented his first 
case before the Ophthalmological Society of the 
United Kingdom, in 1883 

The author describes the clinical aspects and 
possible factors in the causation, diagnosis and 
treatment of the disturbance and reports a case 
407 
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of the syndrome in a man aged 23 The con- 
dition was congenital Partial ptosis of the uppei 
Iid was piesent, and when the patient opened 
his mouth there ^^as an involuntar}^ elevation of 
the right uppei lid A moderate spasm of the 
light inferior lectus muscle was also piesent 

W Zentmayer 
Cornea and Sclera 

Blue Scleras, Brittle Bones and Deafness 
Report of Afflicted Family J E Par- 
ser and A E Margulis, Arch Int Med 
71 658 (May) 1943 

Farber and Maiguhs obseived a famity of 52 
members, 12 of whom presented the syndrome of 
blue scleras Seven of these patients have 
brittle bones , 4 are deaf, and 1 has only blue 
scleras Eight are males and 4 females The 
condition is transmitted and occurs equally in 
the two sexes The physical attributes of small 
stature, hypermobihty of the joints, relaxation 
of the ligaments and abnormal shape of the head 
ueie observed in the afflicted members Three 
members of the group were studied in detail 
Roentgenograms of the skeleton revealed slender 
bones, generalized osteoporosis and deformities 
lesulting from multiple fractures 

JAMA (W Zentmayer) 

Clearing or Various Cornell Opacities 
Preliminary Report E G Lazarev, Vest- 
nik oftal 22 7, 1943 

The metabolism of the cornea, the cause of 
leukoma and the role of corneal transplantation in 
clearing adjacent corneal opacities are discussed 
in detail Lazarev made clinical experiments in 
order to determine the role of excision of the 
cornea on the clearing of the opacities 

Sev'^en cases of central leukoma of various ori- 
gins are reported In 4 cases (5 eyes) a strip of 
opaque cornea, 2 mm wide and 4 mm long, was 
excised In 3 cases the excision of the strip was 
incomplete , i e , it remained attached at one end 
and hung like an apron In 5 cases vision im- 
proved from ability to see hand movements to 
0 1 , the blood vessels thinned and in some cases 
they disappeared In 1 case of recent interstitial 
keratitis the operation was unsuccessful 

I^zarev thus considers excision of the super- 
ficial layers of the opaque cornea ( 1 ) as the first 
stage of penetrating transplantation of the cornea 
and (2) as a favorable factor in clearing corneal 

O Sitchevska 

Treatment of Serpiginous and Other Puru- 
lent Ulcers of the Cornea with Sodium 
Sulfanilamide A Goldberg, Vestnik oftai 
22- 34, 1943 

The author used local applications of the solu- 
ble sodium salt of sulfamlamidfe m treatment of 


90 patients with keiatitis and hypopyon and vari- 
ous other puiulent ulcers of the cornea Sulfanil- 
amide powffler was used every three horn s the first 
twenty-four hours and then every three hours 
during the day until complete epithehzation had 
occurred (no staining of the cornea with fluores- 
cein) Instillations of a 30 per cent aqueous solu- 
tion of the drug were then used four to five times 
a day until all inflammatory symptoms disap- 
peared 

In 81 pel cent of patients the ulcer w as located 
in the centei of the cornea, and in the niajorih 
it was deep and large (from 2 5 to 6 mm ) Bac- 
teriologic examinations showed pneumococci in 
86 per cent of the eyes The majoiity of the pa- 
tients entered the hospital from six to thirty days 
after the onset of the disease, nevertheless, the 
clearing of the ulcers was noticeable on the second 
oi third day after initial treatment In 66 per 
cent of patients complete epithehzation of the 
ulcer was obsen^ed in from five to ten days The 
hypopyon disappeared in many patients in from 
one to foul days The final visual acuity of 62 
patients was rather high, in 50 patients it was 
increased from 0 06 to from 01 to 0 7 
The results thus obtained in treating purulent 
corneal ulcers with sodium sulfanilamide are 
encouraging The method is a simple and radical 
one, with no complications The purulent lesion 
begins to regress almost immediately, the epi- 
thehzation of the ulcer is rapid, and it may be 
assumed that sulfanilamide activates the regener- 
ative process of the cornea q Sitchevska 

Experimental Pathology 

Congenital Malformations of the Eyes In- 
duced IN Rats by Vitamin A Deficiency 
J WvRKANY and E ScHRArrENBERGER 

Proc Soc Exper Biol & Med 57 49 (Oct ) 
1944 

The authors observed congenital defects of the 
eyes in the offspring of rats raised on a diet ot 
ground whole wheat, crude casein, brewers’ j^east 
and sodium chloride (diet U) supplemented with 
very small amounts of carotene and bred on a 
diet entirely free of carotene and vitamin A 
(diet W) Diet U made possible slow growth 
and maturation but no storage of the vitamin 
If the growth curves of the rats became flat dur- 
ing this preparatory period, which happened 
three or four times, each rat was given 5 Gm of 
horse muscle 

Twenty female rats of a certain strain w^ere 
raised on diet U until they reached a weight of 
150 to 160 Gm and regular estrus cycles were 
established Then they were placed on diet V 
entirely void of vitamin A, and bred to males 
which had been fed an adequate diet Within 
a week the females fed diet W showed pro- 
nounced signs of nutritional deficiency, and onh 
3 mothers carried their litters to or near term. 
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\\hile 9 females leborbed their embiyos Ihe 
3 litters obtained b> cesaiean section consisted 
of 19 dead young, all of vrhich bad abnormal 
eyes In 14 of these young the abnoimality 
could be recognized b} external examination 
Instead of the closed eies seen in normal new- 
born rats “open eyes”' of a leddish color weie 
^een Histologic examination showed that the 
eyes of all 19 young were ahnormal 1 here was 
no clear differentiation between lids and cornea 
and the anterior chamber was present in a ludi- 
mentarv form only The vitreous chambei was 
filled w'lth connectue tissue The letina w'as 
folded and disorganized In several specimens a 
eoloboma of the retina was present 

As controls, 62 females of the same strain w ere 
fed diet W supplemented w ith vitamin A They 
had 410 young none of wdiich show^ed abnormal 
open eyes p q KRONrum 

General Diseases 

Treatmekt of Leprous Sclerokeratitis T 
Aparisi, Arch Soc de oftal hispano-am 3. 
461 (Nov -Dec ) 1943 

The most frequent ocular lesion of lepiosy is 
sclerokeratitis The condition is serious, and 
in spite of all treatment, it sooner or later ends 
in destruction of the globe Besides the routine 
treatment, Aparisi uses calcium in large doses, 
as though the lesions w ere of tuberculous origin 
Although calcium does not cure the sclerocorneal 
process, it checks the progress to some extent and 
delays the destruction of the anterior segment 
In the routine medical treatment, protein 
therapy, autohemotherapy . chemotherapy of gold 
salts and arsenicals fever therapy'’ (intravenous 
t}phoid vaccine), administration of sodium sali- 
cylate by mouth and local .application of atropine 
ethylmorphine hydrochloride and chaulmoogia 
oil are employed 

In the incipient form of the disease surgical 
procedures are used to some advantage Curet- 
tage of the affected zone and coverage wuth a 
conjunctival flap ha\e been of benefit 

H F C'lRRASQUILLO 

OcULOGLAKDULAg TULAREMIA N A PLETKEV 
Vestnik oftal 22: 11. 1943 

Ihe literature the clinical picture, the diag- 
nosis and the differential diagnosis are review'ed 
m detail Professor Pletneva stresses the identity 
of Pannaud’s conjunctivitis and oculoglandular 
tularemia The agglutination test is the most 
important diagnostic means . it gives a positive 
result in the second w'eek. and the blood contains 
agglutinins for many months, and even years 
The cutaneous allergic test with tularin is the 
next most important clinical diagnostic method 
» The disease is transmitted not only by’^ skins of 
rabbits, rats or squirrels but by^ dogs, horses and 
and cows and by bites of fleas mosquitoes and 
horseflies 


The cases of 4 patients aie lepoited AH 
weic acutely ill, \Mth chills and fever, and the 
preauricular gland w'as swollen in all One pa 
tient had a few' firm, semitransparent nodules on 
the conjunctiva, resembling a tuberculous lesion 
Biopsy show'ed only a chronic inflammatory 
piocess For 2 patients the diagnosis was dif- 
ficult to make, as the lesion (a papule) was in the 
legion of the lacrimal sac and a diagnosis of 
dacr 3 'ocy'stitis was made, 1 of the patients was 
scheduled for extirpation of the sac, and only 
w'hen the preauricular, submaxillary and cervical 
glands became inflamed and an agglutination test 
was done was the correct diagnosis arrived at 
Therapy is symptomatic , mercury ointment foi 
the ulcers of the skin and convalescent serum are 
considered of great value m treatment of the ocu- 
loglandular form Q <5iTCiiEVSK\ 


Glaucoma 


Angiodiatiilrmv of the Long Posterior 
Ciliary Arteries and Its Use in the 
Treatment or Glaucoma D GuERR^ , 
Am J Ophth 27: 1376 (Dec) 1944 


Guerry*^ gives the followmig summary' 

“1 The results of coagulating the long pos- 
terior ciliary arteries of rabbits, singly and to- 
gether, are compared with those obtained by 
XVagenmann after cutting these vessels 

“2 Coagulation of a single long posteiioi 
ciliary artery w'as found to reduce the mtiaocular 
pressure m both the rabbit and human for a 
period of about two W'eeks The piocedure is 
relatively harmless 

“3 Coagulation of both long posterioi ciliaiy 
arteries in the rabbit resulted m phthisis bulbi m 
50 per cent of the cases 


“4 The procedure is suggested as a rational 
substitute for posterior sclerotomy, and as a 
method of preventing the initial tension rise seen 
so frequently' after cyclodiathermy 


5 The technique of coagulating by diatheimy 
the nasal long posterioi ciliary artery m the 
human is described ” ^ 


Glaucoma After Cataract Operation B C 
Sharma, Indian J Ophth 4:51 fTuIvl 
1943 

Sharma states that m a senes of 400 cataiact 
extractions in which a conjunctival flap was made 
not a single instance of glaucoma occurred, 
whereas m 200 cases in w'hich the incision was 
made in the cornea without a conjunctival flap 14 
instances of glaucoma were noted He concludes 
that w'henevei possible it is advisable to dis- 
sect a conjunctival flap m operations for cata- 
ract extraction If glaucoma occurs within a few 
days after the operation, a paracentesis is done, 
if this fails, an Elliot trephine operation or a 
cyclodialysis is performed The result is often 
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a failure, especially if the glaucoma is due to the 
growth of corneal epithelium into the anterior 

W Zentmayer 


Injunes 

Intraoculvr Foreign Bod\ R Olivera 
Lopez Arch Asoc pai a evit ceguera Mexico 
1- 143, 1942 

Olivera Lopez repoits a case in which a frag- 
ment of stone 01 steel passed entiiely through the 
cornea, pioducing a wound with herniation of the 
ms and diftuse opacities of the lens A roentgen- 
ogram showed the foieign body at the apex of 
the orbit One and one-half months later the 
lens was clear, and examination revealed a 
black plaque neai tbe posterior pole of the 
fundus A panoramic photograph of the fundus 
established the position of the foreign body, and 
the fragment v as removed by electromagnet 
througb a posteiior sclerotomy The resulting 
visual acuity was 5/10 Zentmayer 

Gunshot Wounds or the Orbit A B Katz- 
NELSON Vestnik oftal 22 13. 1943 

At a large hospital at the front orbital injuries 
constituted about 14 per cent of all injuries of 
the eye This propoition, however increased to 
about 50 per cent in the hospitals at the rear as 
a result of the improved diagnostic means, par- 
ticular!} the roentgenoscopic examinations 
Since mines and grenades are widely used in 
this var, injuries of the face and eyes vith 
fragments aie much more common than those 
due to bullets, tbe ratio being about 77 23 Of 
tbe neighboring parts of the face, the nose, and 
especially the sinuses were injured m 56 pei 
cent of cases In 25 per cent the fragments 
were found on the opposite side of the face 
Frequently a fragment breaks into a few smallei 
ones and ma} injure distant structures 

Isolated injury of the orbital wall was seen 
in 66 per cent of cases, combined injuries in 34 
per cent and injury of both orbits in 11 per cent 
Katznelson bases his classification of gunshot 
wounds of the orbit on ( 1 ) the course and length 
of the injury canal and (2) the relation of the 
foreign body to the orbit The axial penetrating 
injuries usually cause crushing of the eyeball and 
its loss The incidences of injuries of the eyeball 
in orbital uounds were about as follows pene- 
trating inj lines to the eye with loss of the eye- 
ball 47 pei cent contusion changes, 35 pei 
cent neuritis mth evulsion of the optic nerve 
6 per cent ruptures of the choroid and retina, 26 
per cent and no changes in the eye 9 per cent 
Ruptures of the choroid and retina were often 
the result of contusion injuries The letinal 
tears might be multiple Retinal detachments u ere 
rarely observed mth simultaneous multiple rup- 
tures of the choioid The chief obseivations of 
Lagrange on contusion changes in the eje were 


confiimed in this nar, except that choroidal rup- 
tures were observed with tangential injuries of 
the orbit and that wnth injuries of the upper or- 
bital wall there Avere also contusion changes in 
the eye Theie were seen evulsions of the optic 
nerve, neuritis, optic nerve atrophy and optic 
neuritis with central scotoma due to injuries of 
the sphenoid and ethmoid sinuses A peculiar 
syndrome — slight exophthalmos, ptosis, complete 
ophthalmoplegia and trophic degeneration of the 
cornea — was observed in cases of fracture of the 
upper orbital fissure, hemorrhage or direct in- 
jury of the nerves passing through this fissure 
Treatment concerns only the first aid foi and 
early therapy of gunshot wounds of the orbit 
Since gas gangiene develops rarely in the face, 
primary sutures are indicated m injuries of the 
lids and conjunctiva It is essential to preseri e all 
the lid and conjunctival tissue, as it will avert the 
necessity of plastic operations in the future All 
small fragments of bone which have the peri- 
osteum and soft tissues partly intact should be 
preserved, as they will serve for the reconstruc- 
tion of the orbit later In cases of severe in- 
juries. with fracture of the walls of the ethmoid 
and maxillary sinuses, the Avound is left open 
foi drainage , accurate debridement should be 
done If fragments penetrate the sinuses and 
there is danger of infection of the meninges, 
sulfanilamide poAAder should be used locally and 
the drug admmisteied internally In retrobulbai 
hemorrhages AAith exophthalmos it is Avise to 
suture the lids in order to prevent ulceratwe 
keratitis In seveie mj lines of the orbit it is ad- 
visable to do an early enucleation In large de- 
fects of conjunctival tissue no sutures should be 
applied, as the indication for early prosthesis is 
much greater If a discharge is present after 
enucleation a fistula connecting with one of the 
sinuses or a foreign body should be looked foi 
The article is an extensive and thorough anal} - 
SIS of gunshot AAOiinds of the orbit A numbei of 
case repoi ts give a Avealth of information concern- 
ing the extensive and varied injuries of the orbit 
observed in tbe present Avar 

O SiTCHEVSKA 


Lens 

Juvenile CirARVcr in Association avith 
Dermatosis D M Rolett, Am J Ophth 
27 389 (April) 1944 

Rolett reaches the following conclusions with 
regard to the disease described by Rothmund 
“The important points to be remembered aie 
“1 Occuiience of cataiactous changes in 
rather Aoung people Avith typical skin changes 
AAhich may or may not arise snnultaneouslv 
“2 Evidence of pliii iglandular endocrine dis- 
turbances 

“3 Skin changes although bearing a similarity 
are not ahvays of the same origin and are not 
therefoie the cause of the disease 
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“4 The development of the cataiact is lapid 
and progressive 

“5 The prognosis as to the opeiation and 
subsequent vision is fa\orable 
“6 Fortunately the disease is not common 

W S Reese 


A Modificatiok- or the Cornea.l Section in 
THE Operation for Cataract J H 
Bailey, Am T Ophth 27: 1253 (Nov) 
1944 


Bailey gnes the following sumniai} 

“An opeiation foi cataract is described in 
Yhich the corneal flap is fashioned by an incision 
fiom without imvaid and perpendiculai to the 
plane of the globe The advantages of the pio- 
cedure are enumeiated and explained The 
instrument emplo}ed is a shoit Bard-Paiker 
handle and an attached blade vhicli is keen, in- 
expensne, and leplaceable ’ g Rccse 


Methods of Examination 

A Simple Method or Demonstrating 
Nystagmus in Certain Miners A C 
Reid, Brit J Ophth 28:598 (Dec) 1944 

This note is designed to fill a gap m the diag- 
nosis of a form of nystagmus which it is difficult 
to demonstrate when the man sits upright m a 
chair but which results in definite distress at 
York involving stooping The miner states that 
as soon as he straightens up the oscillations 
cease Even a lapid approach with the ophthal- 
moscope cannot catch them To get around this, 
the author emplo}s a concave mirror 12 cm in 
diameter with a curA ature of — 0 75 D 

The patient stoops while sitting or kneeling 
and fixes his gaze on the mirror, when he ex- 
claims that the movements have begun, a beam 
from a pocket torch is directed on the eye being 
examined, and the oscillations, magnified, are 
seen at once m the mirror by the observei 

W Zentmayer 


Neurology 


iIyasthenia Gravis of Ophthalmoplegic 
^ Zavalia, M B Zurbrigger 
aim O Russo An argent de oftal 4: 144 
(Oct -Dec) 1943 


Tyo cases aie lepoited to stiess that imas 
thenia gravis should be considered in cases o 
ophthalmoplegia and that there is a simple phar- 
macologic test to confirm the diagnosis 

- piesented are those of 2 children 

patients presentee 

IP f ophthalmoplegia, which was 

accentnn?^^‘^^°^u morning and became 

accentuated in the evening With an injection oi 


1 cc of prostigmine methylsalicylate the con- 
dition of the eyes was brought to almost nor- 
mal tY^enty minutes latei The authois consider 
this test of extreme value in differentiation of 
congenital ophthalmoplegia and the paralyses of 
the ocular muscles of any othei origin 

They discuss fully the cause, symptoms, diag- 
nosis and tieatnient of ni} asthenia giavis 

FI F C\rra.squillo 


v^j. iyji\ ui. l ^^L,AUDE 

Bernard-Horner Syndrome R R Bar- 
rios Arch de oftal de Buenos Aiies 18. 6^9 
(Noa ) 1943 

The authoi states the ciiteiia foi localization 
of the lesion in the sympathetic tiact in cases of 
the Horner syndiome m Ydiich no accompanyino- 
Symptoms make possible such localization 

The lesion pioducing the condition ma\ be 
supraganghonic (from the hypothalamus to the 
anteiior horn cells of the coid at the level of the 
seventh and eighth cervical and the fust thoracic 
vertebrae), preganglionic (fiom the anteiioi 
Iioin cells to the supeiior cervical ganglion) and 
postganglionic (fiom the superioi cervical gan- 
glion to the peiiphery) ° 

When the lesion is m the fiist neuron theie 
aie signs of sympathetic excitation m the facial 

not fixed , some activity of the pupil is brought 
about by sensitive stimuli coming from belou 
the lesion in the tiact Theie is a hiuheV re 

r.r.s;5 
S3 irx 

When the lesion takes place in the third 
neuron, the symptoms of sympathetic pLte 
aie more pronounced The resDonsp m 1 1 
caipine (increased sweating) Ti^The area 
distribution of the nerie is greatei ThT. 
cept, hoYever, is not definite An increase m thp 
action of epinephrine Yhen the lesion is tl 
second neuron is questioned by the author BaJ^ 
nos has proved experimentally m dogs that acetvl 

the third neuron is intect The" d ■£ 

anterior ciliary nerves across the sclera m lu 
antenoi segment nf i-iic sciera m the 

script mydnasis it the th'^d nairr^isTuTaS' 

H F Carrasquillo 
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Ocular Muscles 

The Frequency of Squint M O Boyle, 
Am J Ophth 27: 1413 (Dec ) 1944 

Bo} le’s study of the frequency of squint bears 
out the general^ accepted views 

The incidence of squint in children is usually 
between 1 and 2 per cent In school children 
convergent squint and in adults dn ergent squint 
has the higher incidence As to the time of onset, 
1 7 per cent of the cases of convergent squint 
and 22 per cent of the cases of divergent squint 
dei'elop after the age of 7 years 

W ZENTArA.\ER 

Essential Requirements for a Good Orthop- 
tic Department D Dicke, Am J Ophth 
27: 1417 (Dec ) 1944 

Dicke stresses the need of cooperation between 
the ophthalmologist and the orthoptic technician 
and the necessity for the latter to understand and 
be interested m children She discusses treat- 
ment, the necessity for minimal fees and the 
essential equipment required g Reese 

Congenital Deficiency of Abduction of the 
Eyes (Duane’s Syndrome) A J Elliot, 
J Canad M Serv 1 * 437, 1944 

Elliot reports 3 cases of congenital deficiency 
in abduction of the eyes In 1 case a bilateral 
retraction syndiome was present, while m the 
other 2 cases a unilateral retraction syndrome 
^^as found A limited review of the literature 
IS given 

The article is illustrated 

W Zentmayer 

^ Orbit, Eyeball and Accessory Sinuses 

Exophthalmos Secondary to Edema and 
Degenerative Changes in Orbital Tis- 
sues M H SoLEY, J Nerv & Ment Dis 
99*865 (May) 1944 

Soley discusses the extreme degree of exoph- 
thalmos for which Naffziger recommended 
orbital decompression At the thyroid clinic ot 
the University of California a considerable num- 
ber of patients were encountered in Avhom exoph- 
thalmos was a presenting feature, and yet the ma- 
jority of these patients had about the same degree 
of hyperthyroidism, the same sized thyroids and 
the same levels of oxygen consumption as the 
average run of patients with thyrotoxicosis in 
whom exophthalmos was not prominent The 
author reviews the history of 37 patients vith 
severe exophthalmos The sjTOptoms of exoph 
thalmos were “pop eyes,” excessive watering, 
photophobia, blurring of vision, either persistent 
diplopia or diplopia with ocular fatigue, swell- 
ing about the eyes, conjunctival injection, 
scratchy lids, frontal headache and pain on pres- 


sure against the eyeball The signs were exoph- 
thalmos, periorbital and scleral edema, in- 
jection of the scleras , widened palpebral fissures, 
lid lag, frequent winking (probably due to dry- 
ing and irritation of the globe) , impaired con- 
vergence, often more pronounced in one e}e, 
and, in the worst cases, engorged retinal veins, 
papilledema and corneal ulceration Twenty-five 
of these patients had thyrotoxicosis at the time 
the exophthalmos was a presenting complaint 
Basal metabolic rate, size of the thyroid, age and 
other factois did not differ materially from those 
of corresponding routine thyrotoxic patients 
Special interest in the problem of exophthalmos 
probably accounts for the rather large number of 
patients in whom severe ocular symptoms were 
noted early in the course of their disease, before 
they w’ere treated The author believes it is 
important to segregate such patients and to con- 
sider the condition of their eyes with special care 
If the patient has hyperthyroidism when first 
seen, roentgen therapy to the thyroid is preferred 
to subtotal thyroidectomy, in order to allow a 
more gradual return to a healthy thyroid status 
and to avoid the complication of myxedema 
However, if the goiter is large or nodular, opera- 
tive treatment is still indicated, and the patient 
should be reexamined frequently afterward In- 
dications for orbital decompression are changes 
m function of extraocular muscles (paresis or 
complete loss of function), impairment of vision, 
corneal ulceration or pronounced edema of the 
conjunctnas or scleras Because progression 
of exophthalmos occurs in nearly one half of ' 
all thyrotoxic patients who have subtotal thyroid- 
ectomy for hyperthyroidism, patients in this 
category should be w'atched most carefully after 
thyroidectomy 

JAMA (W ZentmayerI 

Retina and Optic Nerve 

Retro-Bulbar Neuritis Five Cases Due to 
Para-Nasal Sinusitis R Ford, Brit J 
Ophth 28.511 (Oct) 1944 

Five cases of retrobulbar neuritis supposedly' 
due to paranasal sinusitis are reported The i 
fact that in the 5 cases vision was recovered 
after defects lasting as long as two or three, or 
even twent}-nine years points less to neuritis 
than to pressure on optic nerve fibers, analogous 
to that exerted by^ a pituitary tumor, removal of 
which even after prolonged pressure on the optic 
nerve is follow'ed by restored sight The term 
“retrobulbar neuiitis” is less accurate for the 
condition than “pressure paresis of the optic 
nerve ” Ford states that it is when the sinusitis 
IS hidden, i e , when the secretion is retained, 
that retrobulbar neuritis develops As soon as it 
becomes obvious, either spontaneously or 
through nasal drainage, the retrobulbar neuritis 
tends to disappear Zentmayer 



ABSTRACTS FROM CURRENT LITERATURE 


Angioma or the Rf 

Bnt J Ophth 28: 522 (Oct ) 1944 

A sergeant complained of sudden onset of 
defective Msion in the left eye two weeks pie- 
viously Visual acuity with a correction of 
— 6 50 D sph C — 0 50 D cyl , axis 180 was 
6/36 Examination of the fundus showed a 
large retinal detachment, chiefly in the lowei 
quadrant, with a tear in the 4 o'clock meridian 
about 12 mm from the disk The inferior tem- 
poral arteiy and vein were broad and tortuous 
and appeared to end in a raspberry-colored 
angioma, of about % disk diameter General 
medical examination revealed nothing abnormal 


Micropuncture was made into the tumoi, and 
three micropunctures were made m a vertical 
line up and in from the tumor with the inten- 
tion of catching the feeding artery Surface 
diathermy with the micropuncture was used 
About three months later visual acuity was 6/9, 
and the visual field had increased in size The 
retina was in position , the tumor appeared 
occluded , the feeding artery was of normal size, 
and the draining vein could not be definitely 


traced 


The article is illustrated 

W Zentmayer 


Trachoma 

Sulfanilamide in Treatment of Trachoma 
L Paradoksov, Vestnik oftal 22; 41, 1943 

» The treatment of trachoma with sulfanilamide 
has been used since 1940 The dose of sulfanil- 
amide employed was 0 3 cc given five times a 
day for ten days, the course being repeated three 
to five times at intervals of five days Sulfanil- 
amide powder was also applied locally to the con- 
junctiva of the everted lids once or twice daily 
The last therapeutic measure made the patients 
comfortable One hundred and fifty patients, 
most of whom (140) had trachoma 3, were 
treated, of these, 112 patients had a complication 
m the form of pannus or, occasionally, ulcer of 
the cornea, trichiasis or entropion In some pa- 
tients, with trachoma 1 and 2, combined expres- 
sion of the follicles and chemotherapy were em- 
ployed 

Two tables and the histones of a few patients 
^Mth persistent trachoma which did not respond 
to any therapy except administration of sulfanil- 
amide illustrate the effectiveness of chemotherapy 
Paradoksov comes to the following conclusions 
1 Sulfanilamide is an effective remedy in the 
treatment of trachoma 2 The combination of 
expression, or massage, of the follicles and sulf- 
amlamide therapy frequently gave the best re- 
, suits 3 It IS best to have inten^als in the course 
of treatment of trachoma with sulfanilamide 4 
Administration of sulfanilamide, with use of the 
powder in the conjunctiva, aids greatly in reduc- 


tion of the mflammatoiy process m the cornea 
(ulcer, pannus) and conjunctiva 

O Sitciievska 

t 


Vision 

Temporary Stimulation of Emmetropic Vis- 
ual Acuity J E. Lebensohn and R R 
Sullivan, U S Nav M Bull 43: 1 (July) 
1944 

Lebensohn and Sullivan say that visuopsychic 
excitation seems to be the only factor common to 
the procedures recommended for improving 
natural vision An increase of interest, attention 
and alertness effects keener interpretation of 
visuosensory stimuli Drugs that accelerate cor- 
tical or sympathetic activity should be effective. 
This view is supported by recent experiments on 
one of the fundamental measurements of visual 
funetion, the fusion frequency of flicker, which 
IS indicative of the excitability of the visual sys- 
tem An increase of acuity above that attainable 
by a careful refraction would emphasize how 
much the psychic cortex participates in measure- 
ments of visual acuity Fifty men weie selected 
for study whose visual acuity in each eye was 
20/20 or better, naturally or with glasses Acuity 
was tested on the double broken circles of the 
Ferree-Rand chart From a stopwatch record 
of the ten letter reading, the speed per letter in 
tenths of a second was noted and the average of 
three trials recorded In every subject the eyes 
were examined separately and binocularly, so 
that each examination involved three tests for 
speed and acuity respectively Each man was 
tested at 8 a m and was then given a placebo as 
a control or 10 mg of amphetamine sulfate or 
3 cc of nikethamide, and the tests were repeated 
at 10 a m and 2pm A consistent improve- 
ment in acuity and reading speed was induced 
by nikethamide and amphetamine in both slow 
and fast readers Nikethamide or amphetamine 
improves reading speed more than visual acuity, 
but the effect of amphetamine on both visual func- 
tions is more pronounced than the effect of nik- 
ethamide Analysis of 150 tests shows that in 
44 cases amphetamine was relatively supeiior 
to nikethamide in stimulating visual acuity and 
in 126 cases m increasing reading speed Am- 
phetamine apparently exerts a more beneficial 
influence on normal than on ametropic vision 
This was proved by comparative tests on 16 
persons with ametropia The authors conclude 
that the psychogenic origin of many visual com- 
plaints IS probably insufficiently appreciated 
The visuopsychic cortex can be stimulated by 
various measures, but amphetamine sulfate m 
small doses (from 5 to 10 mg ) is a simple, safe 
and efficient agent for this purpose 

JAMA (W Zentmayer) 
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Sympathetic Ophthalmia 

Changes in the Blood as a Symptom of 
Threatening Sympathetic Ophthalmia 
Preliminary Report N G Rabinowtch, 
Vestnik oftal 22 20, 1943 

The morphologic changes in the blood, particu- 
larly the variations in the monocyte count, -were 
obsei'ved m 120 cases of severe perforating in- 
juiy of the eye In 42 cases the eye. was enucle- 
ated, and the diagnosis was confirmed by histo- 
logic examination , m 78 cases there was severe 
or mild iridoc} clitis In all but 13 cases m winch 
the eye was enucleated the monocyte count was as 
high as 8 to 12 pei cent In the second group, of 
78 cases, the monocite count corresponded to 
the se\ erity of the iridocyclitis, i e , the count 
nas high with seieie indoc}chtis and low with 
the milder foim In 13 cases in wdnch the e3'e 
was enucleated and the histopathalogic diagnosis 
was endophthalmitis the nionoc3te count was 
fairl}'^ normal The numbei of monoc3^tes de- 
creased vei3' slowl3 after enucleation an indi- 
cation that the oiganism was still infected 

Thus, the high monoc3te count is a fan indi- 
cation of thieatemng sympathetic ophthalmia, and 
one should be guided b3 it m deciding to enucleate 
the injured e3e O Sitchevsk^ 

Therapeutics 

Roentgen Therapy of Certain Diseases or 
THE Eye a Beltiukova, Sovet vestnik 
oftal 22* 35, 1943 

Roentgen therap3 w^as used with 51 patients, 
and the results for 42 of this senes w ere observed 


and analyzed fully In 20 patients wnth trachoma, 
secondar3 glaucoma or iridocyclitis roentgen 
therapy did not give favorable results The full 
history and the course of treatment are given for 
22 patients with tuberculosis of the anterior seg- 
ment of the eye In all these patients the Mantoux 
reaction was positne, and the possibility of 
syphilis w as eliminated Many of the patients had 
received the usual therapeutic measures for many 
months or 3 ears without results Nineteen such 
patients suffered from keratoscleritis (9 had 
sclerosing keratitis) and inflammation of the iris 
and ciliary bod3 

A dose of 160 kilovolts and 4 milhamperes w^as 
delivered wuth a filtei of 0 5 mm of copper and 3 
mm of aluminum at a distance of 60 cm , usuall3 
ever3 twelve da3’-s, this dose was from 10 to 20 
per cent ot the unit skin dose As a rule, there w'as 
an exaceibation of the process foi a few' da3's 
Frequent^ a tresh opacit3'-, possibl3 a leukocj'te 
reaction, w'as oliserved in the cornea near the in- 
flammator3 lesion The best results were 
obtained in the patients with chronic, se\ere 
sclerosing keratitis 

Beltluko^a summarizes the results as tollow's 

1 Roentgen therap3 gave excellent results in 
the treatment of kei atosclentis and keratouveitis 
The inflammation subsided there w'as no recur- 
rence, and vision was impio\ed, so that the pa- 
tient could resume his industrial w'ork 

2 When a proper dose of from 10 to 20 per 

cent of the unit skin dose w'as emplo3'ed, admin- 
istered at intervals of twelve days, the general 
dose being not higher than 60 per cent of the 
unit skin dose no epilation or cataracts were ob- 
served Q SiTCHEVSKA. 
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COLLEGE OF PHYSICIANS, PHILADEL- 
PHIA, SECTION ON OPHTHALMOLOGY 

Warren S Reese, MD, Chau man 
George F J Kelly, M D , Clei k 
Dec 2h 19U 

Suprasellar Meningiomas Associated with 
Scotomatous Field Defects Dr N S 
Schlezinger Dr B J Alpers and'DR B 
P Weiss 

In the establishment of a diagnosis of supra- 
sellar tumor such as a meningioma the syndrome 
of optic nerve atrophy and bitemporal field de- 
fects has previously been emphasized In older 
further to increase efhcienc} in establishing an 
early diagnosis of suprasellar meningioma, we 
believe that the concept of this s}ndrome should 
be broadened to include expanding scotomatous 
field defects in conjunction nith atrophy of the 
optic disks 

Characteristically, the scotomatous field defects 
become identifiable as a clue to the existence of a 
chiasmal lesion by uniting with a peripheral en- 
croachment on the visual field at some point so 
as to produce an expanding sector defect 

Four cases were described which demonstrate 
the early occurrence of visual loss with scotomas 
in the visual fields in patients with suprasellar 
meningiomas These cases clearly indicate that 
the syndrome of such scotomatous field defects 
and optic nerve atrophy ahvays requires exclusion 
of the diagnostic possibility of a suprasellar 
tumor before being attributed to retrobulbar 
neuritis or multiple sclerosis Headache is often 
a prominent feature in cases of suprasellar tumor 
and aids considerably in directing attention 
tow ard such a lesion In the absence of headache 
and of deformities of the sella turcica, the com- 
bination of optic nen^e atrophy and either bitem- 
poral or scotomatous field defects is sufficient to 
wairant the complete examination of the spinal 
fluid and pneumoencephalographic stud} 

REPORT OF C \SES 

C\SE 1 — A ^^oman aged 31 was admitted to the 
hospital on Sept 16 1939 with a histor\ of failing 
M«ion for eight months, including a period of partial 
remission Examination showed bilateral optic nene 
atropln with a central scotoma ot the left e>e and a 
combined central and peripheral field defect of the 
right eje There was progression of sjmptoms with 
se\ere headaches for the jear prior to her death, on 


April 19, 1942, following operation The diagnosis 
ot suprasellar meningioma was verified 

Case 2 — A girl aged 16 was admitted to the hos- 
pital on Jan 18, 1940 with a history of headaches for 
three jears and impairment of Msion for four months 
Examination show^ed bilateral optic nerve atrophy with 
combined central and peripheral field defects of both 
eyes Death occurred on Feb 10, 1940, after operation 
The diagnosis of suprasellar meningioma was verified 
Case 3 — A woman aged 31 was admitted to the 
hospital on April 24, 1940 with a history of rapidly 
failing Aision of the right eye for four months and of 
the left eye for one month Examination showed 
anosmia on the left side, bilateral optic nerve atrophj, 
w'lth papilledema m the right eye, and combined central 
and peripheral field defects of both eyes There was 
progression of visual impairment prior to operation, on 
Alaj 2, 1940 The patient w'as discharged, with a veri- 
fied diagnosis of suprasellar meningioma 
Case 4 — A woman aged 23 w^as admitted to the 
hospital on Aug 19, 1942 with a history of headaches 
and increasing visual impairment of the left eye for 
three months, followed by failing vision of the right 
eye for one month There w'as optic nerve atrophy in 
the left eye, with merged central and inferior altitu- 
dinal peripheral defects of that eye, and a central 
scotoma for color in the right e>e Visual impairment 
was progressne The diagnosis of suprasellar menin- 
gioma was lerified 

DISCUSSION 

Dr W alter I Lillie This excellent presen- 
tation should not pass without praise Acute, 
precipitous visual changes are due to inflamma- 
tory, vascular or toxic conditions, while tumors 
usually produce a slowdy progressive visual 
syndrome In the prechiasmal area this does not 
hold true, owung to the anatomic variations, so 
w ell described by Shaeffer and de Schwemitz. 
Suprasellar meningiomas almost always have 
their origin m the tuberculum sellae (Cushing), 
and a certain percentage produce a prechiasmal 
syndrome The latter group is illustrated by the 
authors’ cases • 

One must decide early whether the lesion is 
inflammatory or neoplastic A thorough general 
and neurologic examination, including an exami- 
nation of the spinal fluid, is important before 
a definite diagnosis is made Multiple sclerosis 
IS a common cause of the prechiasmal syndrome, 
and the spinal fluid usually show^s an increase m 
the number of cells and a colloidal gold cun^e 
of zone 1 t}fpe With a chronic type of inflamma- 
tion — chronic basal arachnoiditis — or with supra- 
sellar tumors metabolic changes occur at the 
same time as or after the visual disturbances, a 
point which easily differentiates these lesions 
from the intrasellar type The encephalogram is 
415 
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also an aid m difteientiatmg the suprasellar tumoi 
and chronic basal arachnoiditis 

These two conditions are surgical and do not 
respond to medical therapy Ophthalmologists 
should insist on an early diagnosis, so that the 
neurosurgeon can institute the proper therapy 
The results are excellent, the mortality rate is 
low, and the patient obtains useful vision 

Dr N S Schlezinger Dr Lillie has given 
an excellent discussion of the paper and has 
emphasized the points which needed stressing 

Penetration of Penicillin in Rabbit Eyes with 
Normal, Inflamed and Abraded Corneas 
Dr Irving H Leopold and (by invitation) 
Dr William O LaMotte Jr 

This paper was published in full m the Janu- 
ary 1945 issue of the Archives, page 43 

DISCUSSION 

Dr Francis Heed Adler It is not often 
that the simplest way of treating a disease turns 
out to be the best, but I believe that these experi- 
ments show this to be true in the case of penicillin 
therapy of acute inflammations of the anterior 
segment I have seen sensitivity to penicillin 
develop in 2 patients when the drug was used 
locally I should like to ask Dr Leopold whether 
he observed sensitization in experimental ani- 
mals I should also like to ask whether the 
organism that he used to obtain experimental 
keiatitis was one which penicillin itself would 
kill If so, did he find any difference in the cura- 
tive value of penicillin with different methods of 
administration ^ 

Dr Irving H Leopold In answer to Dr 
Adler’s question concerning the development of 
local sensitivity to the use of penicillin, it is sur- 
prising how few cases of sensitization one sees, 
considering the huge doses of penicillin that have 
been used systemically, as well as locally Actu- 
all} , however, there are reports appearing in the 
literature which suggest local sensitization to 
penicillin Two cases of contact dermatitis due to 
penicillin have been reportec^ (Binkley, G W , 
and Brockinole, A Dermatitis from Penicillin, 
Aich Dei mat & Syph 33:326 [Nov] 1944) 
In the same issue (page 330), Rostenberg refers 
to a report by Welch and himself that penicillin 
when injected intradermally will produce sensi- 
tivity Physicians must be on the lookout for 
allergic manifestations of this drug, as they have 
been for the sulfonamide compounds Actually, 
we have seen no signs of contact dermatitis in 
the rabbits, but the rabbit is a notoriously poor 
animal in which to demonstrate such hypersen- 
sitivity 

In answer to the second question, this organ- 
ism Pasteurella lepiseptica, was obtained by 
routine culture of material from our rabbits’ 
e\es It is a gram-negatne bacillus, which ve 


found to be sensitive to penicillin Bactenologic 
studies made us think at first that it was a previ- 
ously undescnbed organism, but further study 
and consultation with Dr L A Juhanelle and 
Dr L F Rettger revealed that the bacillus, 
although not identical with, most closely resem- 
bled Past lepiseptica We produced corneal 
infection with this organism in a senes of rabbits 
and compared the therapeutic effectiveness of 
local and systemic administration of penicillin 
The intramuscularly administered penicillin 
failed to have any influence on the corneal ulcers, 
whereas all eyes treated locally with penicillin 
responded well to the therapy 
Dr Francis Heed Adler Then the weight 
of evidence would point toward local use of the 
drug m all cases ^ What evidence there is sug- 
gests this method, rather than intramuscular 
injection 

Dr Irving H Leopold Yes, all studies indi- 
cate the superiority of local over systemic ad- 
ministration of penicillin for corneal infections 
due to pemcillm-sensitive organisms 

Syphilitic Intis, with Particular Reference to 
the Herxheimer Reaction as a Diagnostic 
Aid and Response to Different Methods of 
Treatment, Including PemciUin Therapy 
Dr Joseph V Klauder (by invitation) and 
Dr George J Dublin 

How valid is the diagnosis of syphilitic iritis 
when based solely on a positive Wassermann 
reaction or when made in the late stage of syphilis 
or in cases in which the duration of infection is 
unknown^ What are the criteria of the efficacy 
of antisyphilitic treatment in justifying the con- 
clusion that the iritis is due to syphilis^ Anti- 
syphihtic treatment exerts a nonspecific effect 
on iritis Judgment at times is difficult, since 
both local treatment and nonspecific therapy ex- 
ert a favorable action on intis The purpose of 
this paper was to discuss these questions, as 
well as the Herxheimer leaction of the ocular 
lesion as evidence of the syphilitic causation 
The intensification of the inflammatory process 
(constituting the Herxheimer reaction) was 
evaluated by examinations with the slit lamp 
conducted before and soon after antisyphilitic 
treatment The Herxheimer reaction, as observ^ed 
through the corneal microscope, had not previ- 
ously been employed m diagnosis 

Of 33 patients with syphilitic iritis, 3 were 
treated with penicillin The case record of 1 of 
these 3 patients was given m detail , the flare-up 
of the ocular lesion (Herxheimer reaction) after 
treatment with penicillin was described, and the 
period required for the intis to become quiescent 
and the effect on the lesions of the skin and the 
mucous membianes vere discussed 

In order to avoid too pronounced a Herx- 
heimer reaction and too rapid regression of the 
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inflammatory lesion (theiapeutic paradox), re- 
duced initial doses of penicillin were employed — 
10,000 units m each of the first four injections, 
as compared with 50,000 units employed m treat- 
ment of early syphilis A total dose of 2,400,000 
units of penicillin was administered to each of 2 
patients, and 1,200,000 units of penicillin was 
administered m treatment of the third patient, 
who had syphilitic iritis and associated secondary 
syphilis 

The iritis of the 3 patients treated with penicil- 
lin became quiescent within ti\elve days, as 
compared with two to five weeks required for 
patients given chemotherapy oi fever treatment 
combined with chemotherapy 


DISCUSSION 


Dr Alfred Cowan I agree with the authors 
that there are few objective features m syphilitic 
iritis or uveitis that cannot be found m almost 
any other type of severe uveitis In my experi- 
ence papules are rare Certainly, ophthalmolo- 
gists seldom make an}^ distinction between the 
two forms of iiitis, so that to consider some sign 
as characteristic of syphilitic uveitis is pretty far 
fetched 


Formerly, a diagnosis of syphilitic iiitis was 
much more readily made than it is today Then, 
severe iritis, if the patient was not alcoholic and 
did not have tuberculosis or rheumatism, was 
legarded of syphilitic origin That explains the 
earlier large proportion of cases of iiitis in which 
s}philis was supposed to be the cause, as com- 
pared with the present number of cases of 
syphilitic iritis 


In how many of the 33 patients did Dr Dublin 
find lesions resembling papules^ I lecall that in 
cases in which the iiitis was thought to be syphi- 
litic the ophthalmologist was careful about send- 
ing the patient to the syphilologist before first 
ti eating him, lest the treatment should be too 
severe or by a severe reaction should pioduce 
damage that could never be repaired 

Dr George F J Kelly Did these patients 
show general signs of a Herxheimer reaction, or 
was this response confined to the eyes ^ It was 
stated that the eyes of these patients were ex- 
amined with the coineal microscope sixteen to 
eighteen hours after the injection of penicillin 
Were tliey examined before receiving the in- 
jections? Dr Dublin referred to penicillin as a 
spirocheticide Does he regard that as pioved? 

Dr George J Dublin In reply to Dr Cow- 
an s question whether we saw any nodules m 
the iris m our series of patients It is my impies- 
^011 that such lesions were noted m 5 patients 
the nodules weie distinct masses and were not 
examination The last patient, 
A mass m the ms at the time I saw 

W if H •° "’3’ resident at 

Areed^“?aS’ ^owan 


Dr Dublin Did Dr Cowan fail to see any 
nodule? Dr Klaudei leferied to this patient as 
showing tremendous improvement with fever 
therapy prior to tieatment with penicillin On 
my first examination, I noted a pronounced 
massive nodule m the lower poition of the ins 
below the pupillary bordei Five days later theie 
was no evidence of this mass Slight atrophy of 
the ins was present at this point The mass dis- 
appeared fastei than any that I have ever ob- 
served 

In legard to the question whether we noted 
any general manifestations of too rapid a Herx- 
heimer reaction, it is my belief that such a 
response occurred only once — ^m a patient who 
complained of severe headaches after injection 
of penicillin A patient is usually examined with 
a corneal microscope one or two hours prioi to 
injection of an aisemcal and approximately six- 
teen to eighteen houis after the injection From 
0 30 to 0 45 Gm of neoarsphenamme is given m 
an attempt to avoid the possibility of too lapid 
destruction of the tissues or too rapid regiession 
of the lesion 


syphilitic iritis with the slit lamp microscope, 
for this IS the first time we have been fortunate 
enough to be able to see, with a fairly high degree 
of clearness, pathologic lesions in the anterior 
segment of the e}e We have divided the Herx- 
heimer reaction into four stages In the first 
stage, after eighteen hours, there are some 
clouding of the cornea, some fine keratitic precipi- 
tates and a slight aqueous flare, and m the second 
stage, pronounced haziness and cloudiness of the 
cornea, a pronounced aqueous flare with turbidity 
and many floating cells m the aqueous In the 
third stage, all the aforementioned changes are 
present, together with nodules in the ins Some 
of the nodules have a reddish tint, while others 
are yellowush All the nodules we have noted 
have been close to the pupillary boidei or im- 
mediately adjacent to it In only 1 case was a 
mass noted near the root of the ins In the 
fourth stage there is a spongy exudate (fibrinous 
intis) with a frozen” aqueous 

Prmr to the advent of the slit lamp evidence 
ot a Herxheimer reaction was deduced from the 
appearance of various physical signs, such as 
headache following injection of an arsenical or 
rupture of an aneurysm after antisvDhilitic 
treatment We do not feel that the He?xhemier 
reaction, paiticularly as noted with the slit lamo 
microscope, is an infallible sign of syphilis We 
believe, however, that it is of diagnostic aid in 
a high percentage of cases and is an addition to 
the evidence obtained by laboratory and clinical 
methods of examination, including the Wasser- 
mann test Even when there is distinct clinical 
evidence of syphilis, the Wassermann reaction 
may be negative We have had a small percentage 
of Herxheimer reactions m cases of nonsyphilma 
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intis but ue are unable to explain them at this 
time We are working on a number of control 
cases, ho^^ ever, and we hope to have more accu- 
rate data and to reach more definite conclusions 
in the near future We do feel, ho^\ever, that a 
positne Herxheimer reaction as noted with the 
slit lamp microscope is an addition to- the evi- 
dence obtained by laboratoij tests 


Warren S Reese, M D , Chav wan 
George F J Kelly, MD, Cl ok 
Jan 18, 1945 

Acquired Ptosis Classification and Correction 

Dr Edmund B Spaeth 

The author presented an analysis of over 200 
cases in v Inch acquired ptosis v as either the sole 
complaint or part of the symptom complex of the 
underlying condition From the data a classifica- 
tion based on anatomic and etiologic characteris- 
tics was de^ eloped Cases illustrating each divi- 
sion V ere shown with lantern slides 

The A aried surgical means for correcting these 
conditions were presented All forms of symp- 
tomatic ptosis are not surgical conditions Those 
which are need individual attention, depending on 
the underlying factors 

This paper will be published in the Amcncan 
Journal of Ophthalmology 

DISCUSSION 

Dr James S Shipman Dr Spaeth has 
shown many forms of ptosis that many did not 
know occurred Usually one thinks of ptosis as 
a congenital condition, which can be corrected 
by one of many diflferent operations, the reason 
there are so many operations for ptosis is that 
none of them is perfect 

Dr Spaeth has demonstrated that ptosis does 
occur after birth, as the result of many factors, 
and that it is by no means always congenital 
Beiore one operates on any patient foi ptosis, one 
should first determine whether oi not the condi- 
tion IS congenital If it is a case of acquned 
ptosis, what IS the cause ^ ^^'''hat is the pathologic 
condition^ Unless these factors aie knoun, one 
mar get into difficulties that could have been 
avoided Certainl) in cases of ptosis due to 
svphihs or 111 } asthenia graris, one does not try 
operative intervention 

As Dr Spaeth has shov n, the operative pi inci- 
ple m correction of acquired ptosis is much the 
same as that used in correction of the congenital 
form The cause, the amount of scar tissue and 
the pathologic process, hover er, modify a great 
deal the technic that is to be followed 


Aberrations of the Eye Dr Alfred Cowan 

Thomas Young, as early as 1801, showed con- 
clusivelyr that the eye is iieithei achromatic nor 
aplanatic Many’^ others, particularly Volkniann, 
Donders, J H Knapp and Tschernmg, investi- 
gated the aberrations of the eye, but the most 
thorough study of the actual image of the eye 
was made by Gullstrand He found that the 
caustic surface is extremely intricate and that it 
raries -as the meridional section is revolved 
around the axis 

In the eye one has not only all the aberrations 
which must be eliminated m a well designed arti- 
ficial optical instrument but the added faults that 
exist in a living asymmetric organ 

The aberrations of the eye are physiologic, and 
their absence would be of no use to the eye The 
effect of the circle of least confusion is that of a 
point image as long as its diameter does not ex- 
ceed the resolving power of the eye The retina 
IS sensitive to distinct visual acuity only in a very 
small area at the fovea, and for this reason only 
that part of the caustic which is found most useful 
IS utilized The surrounding halo is disregarded 
Also, because of the peculiar structure of the 
retina, the effects of such factors as marginal 
astigmatism, curvature of field and distoition are 
negligible The faults of the optical system of 
the eye do not interfere with distinct visual acuity 

DISCUSSION 

Dr Francis Heed Adler This is a valuable 
paper, and it indicates fair mindedness in at least 
one physiologic opticist The majority seem to 
have such faith in geometric optics that they are 
like an economist rvho wilfully blinds himself to 
the frailties of human nature m order to believe 
w'holeheartedly in the doctrines of Karl Marx 
They insist on speaking of point images on the 
retina, although they know they do not exist 
This has seriously retarded knowledge of visual 
physiology, and Dr Lancaster is quite right m 
emphasizing the importance of learning about 
image formation in the eye as it occurs in nature, 
and not as it is pictured m geometric optics I 
agree wuth Dr Cowman that geometric optics 
should be taught as the basis for physiologic 
optics, but the student must be carried beyond 
this and instructed in image formation as it actual- 
ly occurs in the human eye 

Dr I S Tassman I should like to commend 
Dr Cowan for his excellent presentation and for 
pointing out the value of retinoscopy in at least 
obtaining an approximate determination of the 
refractive state 

It seems to me that in recent years there has 
been a tendency to overemphasize subjective ex- 
amination in refraction, or at least to emphasize 
certain subjective tests and methods for deter- 
mining the result in refraction At the same time, 
in a great many instances, the objective examina- 
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tion IS neglected A paper of this kind will help 
to overcome some of the objections that have been 
raised to objective examination and retmoscopy, 
particularly in cases in which cycloplegics are 
employed One of the chief objections to the use 
of cycloplegics has been the very large pupil and 
the difficulty in making a retmoscopic examina- 
tion of the central area 

This as Dr Cowan pointed out, should present 
no difficulty to one with any experience m retin- 
oscopy I should go a step further and add that 
letinoscopic examinations should be performed 
in ever} case preliminary to subjective study re- 
gardless of whether oi not a cycloplegic has been 
employed I think it is a mistake that, m the 
examination of presbyopes especially, retmoscopic 
examination is often omitted 

Infection of the Human Eye with Torula 

Histolytica Dr Charles Weiss, Dr M 

C Shevky and Dr I H Perr\ 

Through the cooperation of Dr Martin I 
Green, of San Francisco, we examined material 
obtained by trephining the sclera of a patient for 
whom the clinical diagnosis of a possible cyst of 
the retina had been made The history is briefly 
as follows 

A , a white man aged 56, had been in an auto- 
mobile accident in 1941 In July 1943 Dr R J 
Nutting, of Oakland, Calif , discovered a growth 
in his right eye and enucleated it in October 1943 
Three months later the patient complained of 
poor vision in the left eye He soon manifested 
mental symptoms and was confined to a sana- 
torium The eye show’^ed fine deposits on the 
posterior surface of the cornea and on the anterior 
surface of the lens There were “floaters” m the 
aqueous and the vitreous A diagnosis of “possi- 
ble cyst of the retina w ith retinal detachment and 
uveitis” was made The sclera was trephined, 
and material obtained from culture showed the 
presence of a yeastlike organism wdiich w e identi- 
fied as Torula histaljiiica (Cryptococcus homi- 
nis) This is the second case of an ocular infec- 
tion due to 1 histolytica to be leported in the 
literature 

In Its cultural characteristics the organism 
lesembled the torula of Benham and Hopkins’ 
group III wdien giown in corn meal agar Its 
ability to ferment carbohydrates w^as weak and 
variable No gas was formed Gelatin was not 
liquefied There w^as abundant budding, but 
neither myceliums nor endospores were formed 
The organism killed mice wdien injected intra- 
peritoneally or mtravenousl} 

M hen the culture was injected into the anterior 
chamber of the ejes of rabbits, it was possible to 
observe earl} pathologic changes The inferior 
part of the anterior ch'^mber became opaque, and 
a pannus de\ eloped on the surface of the cornea 


Histologically, there w as a slight exudate con- 
sisting of polymorphonuclear cells and some 
monocytes along the periphery of the cornea 
Along the anterior surface of the iris and the 
posterior surface of the cornea w as a delicate 
festoon of rosettes In the center of each rosette 
was a torula, sui rounded by a single row of cells 
(pol} morphonucleai cells and monocytes) To- 
1 tilas w ere seen engulfed in macrophages 

DISCUSSION 

Dr William O LaMotte Jr This organ- 
ism, known as T histolytica, w^as bi ought to the 
attention of my colleagues and myself m the 
depaitment of ophthalmology of the University 
Hospital during the past year through an oppor- 
tunity of observing the eyegrounds of a patient in 
the orthopedic-pediatric services who subsequent- 
ly died of an infection with T histolytica of such 
widespread degree that the term torulosis could 
aptly be applied to it A leport of this case will 
be published soon by Dr Joseph Snyder (Menin- 
gitis Due to Infection wuth Torula Histolytica 
Report of a Case, Aich Neurol & Psychiat 53: 
392 [May] 1945) resident pathologist at the 
University Hospital The patient, a 6 year old 
girl, w^as originally admitted for treatment ot 
chronic osteomyelitis of the left femur and right 
humerus with penicillin The offending organ- 
ism was hemolytic Staphylococcus aureus It 
was not long after her admission that signs of a 
generalized systemic infection and involvement of 
the central nervmus system appeared, including an 
increase in the cerebrospinal fluid pressure Many 
torulas w^ere isolated from the spinal fluid, both 
on direct smear and by culture Despite massive 
doses of penicillin, given both intramuscularly 
and intrathecally, the child died The penicillin 
therapy did not influence the number of torulas 
111 the spinal fluid It was about six weeks aftei 
the first sign of involvement of the central 
nervous system that the child died During all 
this time we had the fundus undei observation 
There were no definite changes until a w eek be- 
fore her death, at wdiich time bilateral papill- 
edema of 2 to 3 D appealed Also, in the region 
of the posterior pole of each eye were a number 
of poorly defined, pale yellow^ areas, of about 
disk diametei and deep to the retinal vessels 
having somewhat the appearance of deep necrosis 
or thick exudates 

At autopsy the orbits were unroofed and the 
posterior segments of the eyes removed In view 
of the fact that the torula w as found histological- 
1} in practically every tissue of the body, it was 
felt that the presence of torulas might explain 
the patches observed ophthalmoscopically ui the 
e}e before death Sections did show a few^ nests 
of the oiganism in the retina, although not in as 
great abundance as w e expected judging from the 
lesions seen ophthalmoscopicalh 
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I should like to point out that in all the 
articles that have appeared, and in the recent 
one by Dr Martin Cohen (Binocular Papill- 
edema in Case of Torulosis Associated with 
Hodgkin’s Disease, Arch Ophth 30 477 
fDecJ 1944), the statement is made that the 
genus Torula is widespread in nature I under- 
stand from Dr Weidman, however, that an 
organism which can produce infection both m 
man and m animals has not been found in nature, 
that the organisms of this group which are wide- 
spread are all saprophytic and that, in his opin- 
ion, It is still problematic where the particular 
organism which causes human infection resides 


between the appearance of these relatively infie- 
quently reported cases I was wondering whethei 
in his experiments Dr Weiss used only the 
organism isolated from his patient or whether 
he actually attempted to produce animal infec- 
tion With some of the strains of Torula which 
have been found widespread in nature Di 
Weiss’s presentation is instructive, perhaps in 
the neai future, one -w ill be able to make use of 
diagnostic tests 

Dr Charles Weiss We used only the strain 
which ve isolated from the patient to produce 
the lesions in the rabbit’s eye 


News and Notes 

Edited by Dr W L Benedict 


GENERAL NEWS 

Canadian Ophthalmological Society — The 
seventh annual meeting will be held in Mon- 
treal, Canada, at the Montreal Neurological 
Institute, 3801 Univeisity Street, on Friday, 
June 15, 1945 

Thwsday, June 14 — Council meeting and 
dinner at the Univeisity Club of Montreal, 2047 
Mansfield Street at 7 p ni 

Fuday, June 15 — Executive Session 9am 

Scientific Sessions The follov mg program will 
be presented 10 30 a m Dr F A Aylesworth 
A Study of Causes of Blindness in Over 12,000 
Cases m Canada, Dr J A MacMillan The 
Pathology of Retinal Changes in Tay-Sachs Dis- 
ease, Dr J E Pelletiei Visual Fields with Tan- 
gent Screen , Dr A Lloyd Morgan Recession of 
the Inferior Oblique 

2 30 p m Dr W Goidon M Byers O’Con- 
nor Advancement (Cinch) Operation, First 
Lieutenant Leo S Kirschberg, R C A F (b}'^ in- 
vitation) Intenelationship of Heterophoria, 
Stereopsis and Flying Performance in Flying 
Training, Second Lieutenant J C McCulloch, 
R C A F (by invitation) Clinical Aspects of 
Stereopsis , Dr Charles E Davies Orthoptic 
Treatment in Convergence Insufficiency 

Amencan Orthoptic Council Examinations 
for Technicians — ^The next examinations by the 
Amencan Orthoptic Council -will be held in 
September and October 1945 

The written examinations will be held at 
various cities in the country on Friday, Septem- 


ber 7 Onl)’- candidates passing the written 
examinations will be penmtted to take the oral 
and practical tests, to be given in Chicago, Satur- 
day, October 6 

Applications on official forms must be received 
before July 1, 1945 

Address The American Oithoptic Council, 
23 East Seventy-Ninth Street, New York 21 

American Board of Ophthalmology — An 
examination will be held by the American Board 
of Ophthalmology m Los Angeles m January 
1946, at the time of the mid-winter course 
Applications for this examination must be filed 
before Septembei 1 Further information may 
be procured from the secretary. Dr S Judd 
Beach, Cape Cottage, Maine 

SOCIETY NEWS 

Central Illinois Society of Ophthalmology 
and Otolaryngology —The first meeting of the 
Central Illinois Society of Ophthalmology and 
Otolaryngology was held at Bloomington, 111 , 
Apiil 21 and 22 at the Gailey Eye Clinic The 
program consisted of papers on “Normal Action 
of Extraocular Muscles,” “Lesions of the 
Esophagus,” “Relationship of Muscle Im- 
balances and Refraction, Principles of Ocular 
Muscle Surgery and Ophthalmic Plastic Pro- 
cedures” and “Cancer of Lar 3 mx and Lateral 
Sinus Thiombosis” 

The officers of the Central Illinois Society 
will be listed in the “Directory of Ophthal- 
mologic Societies ” 


Directory of OplitliS-lniologic Societies ^ 


INTERNATIONAL 

International Association for Prevention 
OF Blindness 

President Dr P Bailliart, 66 Boulevard Saint-Michel, 
Pans, 6®, France 

Secretary-General Prof M Van Duyse, Universite de 
Gand, Gand, Prov Ostflandern, Belgium 
All correspondence should be addressed to the Secre- 
tariat, 66 Boulevard Saint-Michel, Pans, 6®, France 

International Ophthalmologic Congress 
President Prof Nordenson, Serafimerlasarettet, Stock- 
holm, Sweden 

Secretary Dr Ehlers, Jerbanenegade 41, Copenhagen, 
Denmark 

International Organization Against Trachoma 
President Dr A F MacCallan, 17 Horseferry Rd , 
London, England 

Pan-American Congress of Ophthalmology 
President Dr Harry S Gradle, 58 E Washington St, 
Chicago 

Executive Secretaries Dr Conrad Berens, 35 E /0th 
St , New York Dr M E Alvaro, 1511 Rua Con- 
solacao, Sao Paulo, Brazil 

FOREIGN 

All-India Ophthalmological Society 

President Dr B K Narayan Rao, Minto Ophthalmic 
Hospital, Bangalore 

Secretary Dr G Zachanah, Flitcham, Marshall’s Rd , 
Madras 

British Medical AssoaAnoN, Section 
ON Ophthalmology 

President Dr W Clark Souter, 9 Albyn PI , Aberdeen, 
Scotland 

Secretary Dr Frederick Ridley, 12 Wimpole St , 
London, W 1 

Chengtu Ophthalmological Society 
President Dr Eugene Chan 
Secretary Dr K S Sun 

Place Eye, Ear, Nose and Throat Hospital, Chengtu, 
China 

Chinese Ophthalmology SoaETY 
President Dr C H Chou, 363 Avenue Haig, Shanghai 
Secretary Dr F S Tsang, 221 Foochow Rd, Shanghai 

Chinese Ophthalmological Society 
OF Peiping 

President Dr H T Pi, Peiping Union Medical Col- 
lege, Peiping 

Secretary Dr C K Lin, 180 Hsi-Lo-yen Chienmeng, 
Peiping 

Place Peiping Umon Medical College, Peiping Time 
Last Friday of each month 

Faculty of Ophthalmologists 
President Brig Sir Stewart Duke-Elder, 63 Harley 
St , London, W 1, England 
Secretarj Air Frank W Law, 45 Lincoln’s Inn 
Fields, Lon don, W C 2, England 

* * Secretaries of societies are requested to furnish the 

imormation necessary to make this list complete and 
Keep It up to date 


German Ophthalmological Society 

President Prof W Lohlein, Berlin 
Secretary Prof E Engelking, Heidelberg 

Hungarian Ophthalmological Society 

President Prof I Imre, Budapest 
Assistant Secretary Dr Stephen de Gr6sz, University 
Eye Hospital, Manautca 39, Budapest 
All correspondence should be addressed to the Assistant 
Secretary 

Midland Ophthalmological Society 
President Dr W Niccol, 4 College Green, Gloucester, 
England 

Secretary Mr T Harrison Butler, 61 Newhall St , 
Birmingham 3, England 

Place Birmingham and Midland Eye Hosiiital 
North of England Ophthalmological Society 
President Mr John Foster, 45 Park Sq , Leeds 
Secretary Mr William M Muirhead, 70 Upper 
Hanover St, Sheffield 

Place Manchester, Bradford, Leeds, Newcastle-upon- 
Tyne, Liverpool and Sheffield, in rotation Time 
October to April 

Ophthalmological Society of Australia 
President Dr A James Flynn, 135 Macquarie" St, 
Sydney 

Secretary Dr D Williams, 193 Macquarie St, Sydney 
Ophthalmological SoaETY of Egypt 

President Prof Dr Mohammed Mahfouz Bey, Govern- 
ment Hospital, Alexandria 

Secretary Dr Mohammed Khalil, 4 Baehler St , Cairo 
All correspondence should be addressed to the secretary, 
Dr Mohammed Khalil 

Ophthalmological Society of South Africa 

President Dr A W Sichel, National Mutual Bldg, 
Church Square, Cape Town 
Secretary Dr J' K de Kock, Groote Kerk Bldg , 32 
Parliament St, Cape Town 

Ophthalmological Society of the 
United Kingdom 

President Mr Charles B Goulden, 89 Harley St, 
London 

Secretary Mr Frank W Law, 30 Devonshire PI 
London, W 1 

Ophthalmology Society of Bombay 

President Dr D D Sathaye, 127 Girgaum Rd 
Bombay 4, India ' 

Secretary Dr H D Dastur, Dadar, Bombay 14, India 
Place H B A Free Ophthalmic Hospital, Parel, 
Bombay 12 Time First Friday of every month * 

Oxford Ophthalmological Congress 

Master Mr P G Doyne, 60 Queen Anne St , London. 
W 1, England 

Secretary-Treasurer Dr F A Anderson, 12 St John’s 
Hill, Shrewsbury, England 

Palestine Ophthalmological Society 

President Dr Arieh Feigenbaum, Abyssinian St 15 
Jerusalem ’ 

Secretary Dr E Sinai, Tel Aviv 
421 
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Polish Ophthalmological Society 

President Dr W Kapuscinski, 2 Waly Batorego, 
Poznan 

Secretary Dr J Sobanski, Lindley’a 4, Warsaw 
Place Lindley’a 4, Warsaw 

Royal Society of Medicine, Section of 
Ophthalmology 

President Col F A Juler, 96 Harley St, London, 
W 1, England 

Secretary Dr Harold Ridley, 60 Queen Anne St , 
London, W 1, England 

Sao Paulo Society of Ophthalmology 


Soa^TE Franqaise d’Ophtalmologie 

Secretary Dr Rene Onfray, 6 Avenue de la Motte 
Picquet, Pans, 7® 

Society of Swedish Ophthalmologists 

President Prof K G Ploman, Stockholm 
Secretary Dr K O Granstrom, Sodermalmstorg 4 
111 tr , Stockholm, So 

Tel Aviv Ophthalmological Society 
President Dr D Arieh-Friedman, 96 Allenby St , Tel 
Aviv, Palestine 

Secretary Dr Sadger Max, 9 Bialik St , Tel Aviv, 
Palestine 


President Prof Moacyr E Alvaro, Consolaqao 1151, 
Sao Paulo, Brazil 

Secretary Dr Silvio de Almeida Toledo, Enfermaria 
Santo Luzia, Santa Casa de Misericordia, Cesario 
Motta, St 112, Sao Paulo, Brazil 

Scottish Ophthalmological Club 

President Dr S Spence Meighan, 13 Woodside PI , 
Glasgow, C 3 

Secretary Dr Alexander Garrow, 15 Woodside PI , 
Glasgow, C 3 

Place Edinburgh and Glasgow, in rotation 

Sociedad Argentina de Oftalmologia 

Chairman Dr Jorge Malbran, Buenos Aires 
Secretary Dr Benito Just Tiscorma, Santa Fe 1171, 
Buenos Aires 

Sociedad Oftalmologia del Litoral, 

Rosario (Argentina) 

President Prof Dr Carlos Weskamp, Laprida 1159, 
Rosario 

Secretary Dr Arturo Etchemendigaray, Villa Con- 
stitucion, Santa Fe 

Place Rosario Time Last Saturday of every month, 
April to November All correspondence should be 
addressed to the President 

Sociedade de Oftalmologia de Minas Gerais 

President Prof Hilton Rocha, Rua Rio de Janeiro 
2251, Bello Horizonte, Minas Geraes, Brazil 
Secretary Dr Ennio Coscarelh, Rua Aimores 1697, 
Bello Horizonte, Minas Geraes, Brazil 

Sociedade de Oftalmologia e Otorrinolaringologia 
DE Rio Grande do Sul 

President Dr Luiz Assumpgao Osorio, Edificio Vera 
Cruz, Apartamento 134, Porto Alegre, Rio Grande 
do Sul 

Secretary Dr Fernando Voges Alves, Caixa Postal 
928, Porto Alegre, Rio Grande do Sul 

Sociedade de Ophthalmologia e Oto-Rhino- 
Laryngologia da Bahia 

President Dr Theonilo Amorim, Barra Avenida, 
Bahia, Brazil 

Secretary Dr Adroaldo de Alencar, Brazil 

All correspondence should be addressed to the President 

SociETA Oftalmologica Italiana 

President Prof Dott Giuseppe Ovio, Ophthalmological 
Clinic, University of Rome, Rome 
Secretary Prof Dott Epimaco Leonardi, Via del 
Gianicolo, 1, Rome 


NATIONAL 

American Medical Association, Scientific 
Assembly, Section on Ophthalmology 

Chairman Dr Frederick C Cordes, 384 Post St, San 
Francisco 

Secretary Dr R J Masters, 23 E Ohio St, Indian- 
apolis 

In compliance with the request of the Office of Defense 
Transportation and in the interest of the national war 
effort a meeting will not be held in 1945 

American Academy of Ophthalmology and 
Otolaryngology, Section on Ophthalmology 

President Dr Gordon B New, Mayo Clinic, Rochester, 
Minn 

President-Elect Dr Alan C Woods, Johns Hopkins 
Hospital, Baltimore 5 

Executive Secretary-Treasurer Dr William L Bene- 
dict, 100-1 St Ave Bldg, Rochester, Minn 


American Ophthalmological Society 
Piesident Dr S Judd Beach, 704 Congress St, Port- 
land, Maine 

Secretary-Treasurer Dr Walter S Atkinson, 129 
Clinton St , Watertown, N Y 

Association for Research in Ophthalmology, Inc 
Chairman Dr Conrad Berens, 35 E 70th St, New 
York 

Secretary-Treasurer Major Brittain F Payne, School 
of Aviation Medicine, Randolph Field, Texas 
Assistant Secretary-Treasurer Dr Hunter Romaine, 
35 E 70th St, New York 


Canadian Medical Association, Section on 
Ophthalmology 

President Dr Alexander E MacDonald, 170 St George 
St, Toronto 

Secretary-Treasurer Dr L J Sebert, 170 St George 
St, Toronto 

Canadian Ophthalmological Society 
President Dr R Evatt Mathers, ZAyi Morns St , 

Halifax, NS , c- i 

Secretary-Treasurer Dr Kenneth B Johnston, Suite 1, 
1509 Sherbrooke_St W, Montreal 


National Society for the Prevention of 
Blindness 

0 

President Mr Mason H Bigelow, 1790 Broadway, 
New York 

Secretary Miss Regina E Schneider, 1790 Broadway, 
New York 

Executive Director Mrs Eleanor Brown Merrill, 1790 
Broadway, New York 
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SECTIONAL 

Academy of Medicine of Northern New Jersey, 
Section on Eye, Ear, Nose and Throat 
President Dr N Zwaifler, 46 Wilbur Ave, Newark 
Secretary Dr William F Keim Jr , 25 Roseville Ave , 

Newark , rr. o 

Place 91 Lincoln Park South, Newark Time 8 45 
p m , second Monday of each month, October to May 

Central Illinois Society of Ophthalmology and 
Otolaryngology 

President Dr Watson Galley, 1000 N Main St , 
Bloomington, 111 

Secretary-Treasurer Dr William F Hubble, 861-867 
Citizens Bldg, Decatur, 111 

Central Wisconsin Society of Ophthalmology 
and Otolaryngology 

President Dr L J Friend, 425 E Grand Ave , Beloit, 
Wis 

Secretary Dr G L McCormick, 626 S Central Ave , 
Marshfield 

New England Ophthalmological Society 
President Dr Paul A Chandler, 5 Bay State Rd, 
Boston 

Secretary-Treasurer Dr Merrill J King, 264 Beacon 
St , Boston 

Place Massachusetts Eye and Ear Infirmary, 243 
Charles St , Boston Time 8pm, third Tuesday of 
each month from November to April, inclusive 


Southern Medical Association, Section on Eye, 
Ear, Nose and Throat 

Chairman Dr John H Burleson, 414 Navarro St, 
San Antonio, Texas ‘ 

Secretary Dr J W Jervey Jr, 101 Church St, 
Greenville, S C 

Southwestern Academy of Eye, Ear, Nose 
AND Throat 

President Dr H L Brehmer, 221 W Central Ave, 
Albuquerque, N Mex 

Secretary Dr A E Cruthirds, 1011 Professional Bldg , 
Phoenix, Ariz 

Southwestern Michigan Triological Society 

President Dr W M Dodge, 716 First National Bank 
Bldg, Battle Creek 

Secretary-Treasurer Dr Kenneth Lowe, 25 W Mich- 
igan Ave , Battle Creek 

Time Last Thursday of September, October, Novem- 
ber, March, April and May 

Western Pennsylvania Eye, Ear, Nose and 
Throat Society 

President Dr Ray Parker, 218 Franklin St , Johnston, 
Pa 

Secretary-Treasurer Dr J McClure Tyson, Deposit 
Nat’l Bank Bldg, DuBois 


Pacific Coast Oto-Ophthalmological Society 
President Dr D H O’Rourke, 1612 Tremont PI, 
Denver 

Secretary-Treasurer Dr C Allen Dickey, 450 Sutter 
St, San Francisco 

* Puget Sound Academy of Ophthalmology 

AND OtO'LaRYNGOLOGY 

President Dr James H Mathews, 1317 Marion St, 
Seattle, Wash 

Secretary-Treasurer Dr Barton E Peden, 301 Stimson 
Bldg, Seattle 1 

Place Seattle or Tacoma, Wash Time Third Tues- 
day of each month except June, July and August 

Rock River Valley Eye, Ear, Nose and 
Throat Society 

President Dr J Sheldon Clark, 27 E Stephenson St , 
Freeport, III 

Secretary-Treasurer Dr Harry R Warner, 321 W 
State St, Rockford, 111 

^ Place Rockford, 111 , or Janesville or Beloit, Wis 
Time Third Tuesday of each month from October 
to April, inclusive 

Saginaw Valley Academy of Ophthalmology 
AND Otolaryngology 

President Dr L D Gomon, 308 Eddy Bldg , Saginaw 
Mich ’ 

Secretary-Treasurer Dr Harold H Heuser, 207 
Davidson Bldg, Bay City, Mich 
Place Saginaw or Bay City, Mich Time Second 
Tuesday of each month, except July, August and 
September 


Sioux Valley Eye and Ear Academy 

President Dr J C Decker, 515 Francis Bldg Si 
Cit>, Iowa ’ 

Secretarj -Treasurer Dr J E Diorak, 408 David 
"•dg , Sioux Citj , loM a 


STATE 

Arkansas State Medical Soctety, Eye, Ear, 
Nose and Throat Section 

President Dr Raymond C Cook, 701 Mam St, Little- 
Rock 

Secretary Dr K W Cosgrove, Urquhart Bldg, Little 
Rock 


Colorado Ophthalmological Society 

President Dr C A Ringle, 912-9th Ave, Greeley 
Secretary Dr W A Ohmart, 1102 Republic Bldg 
Denver ’ 

Place University Club, Denver Time 7 30 p m, 
third Saturday of each month, October to May in- 
clusive ’ 


^CONNECTICUT STATE MEDICAL SOCIETY, SECTION ON 

Eye, Ear, Nose and Throat 

President Dr F L Phillips, 405 Temple St. New 
Haven 

Secretary-Treasurer Dr W H Turnley, 1 Atlantic 
ot, Stamford, Conn 


Eye, Ear, Nose and Throat Club of Georgia 

President William O Martin Jr, Doctors Bldg 
Atlanta ’ 


Secretary-Treasurer Dr C K McLaughlin, 526 
Walton St, Macon 


Indiana Academy of Ophthalmology and 
Oto-Laryngology 

President Dr F McK Ruby, Union City 

Secretary Dr Edwin W Dyar Jr, 23 E Ohio St 
Indianapolis ' 

Place French Lick Time First Wednesday m April. 
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Iowa Academy of Ophthalmology and 
OtO'Laryngology 

President Dr J K Von Lackum, 117-3d St S E, 
Cedar Rapids 

Secretary-Treasurer Dr B M Merkel, 604 Locust St , 
Des Moines 

Kansas State Medical Society, Section on Oph- 
thalmology and Otolaryngology 

President Dr W D Pittman, Pratt 

Secretary Dr Louis R Haas, 902 N Broadway, 
Pittsburg 

Louisiana-Mississippi Ophthalmological and 
Otolaryngological Society 

President Dr Val H Fuchs, 200 Carondelet St, New 
Orleans 

Secretary-Treasurer Dr Edley H Jones, 1301 Wash- 
ington St, Vicksburg, Miss 

Michigan State Medical Society, Section of 
Ophthalmology and Otolaryngology 

Chairman Dr Robert H Fraser, 25 W Michigan 
Ave, Battle Creek 

Secretary Dr R G Laird, 114 Fulton St, Grand 
Rapids 

Minnesota Academy of Ophthalmology and 
Otolaryngology 

President Dr George E McGeary, 920 Medical Arts 
Bldg, Minneapolis 

Secretary Dr William A Kennedy, 372 St Peter St , 
St Paul 

Time Second Friday of each month from October to 
May 

Montana Academy of Oto-Ophthalmology 

President Dr William Morrison, 208 N Broadway, 
Billings 

Secretary Dr Fritz D Hurd, 309 Medical Arts Bldg , 
Great Falls 

Nebraska Academy of Ophthalmology and 
Otolaryngology 

President Dr W Howard Morrison, 1500 Medical 
Arts Bldg, Omaha 

Secretary-Treasurer Dr John Peterson, 1307 N St, 
Lincoln , 

New Jersey State Medical Society, Section on 
Ophthalmology, Otology and 
Rhinolaryngology 

Chairman Dr George P Meyer, 410 Haddon Ave , 
Camden 

Secretary Dr John P Brennan, 429 Cooper St , 
Camden 

New York State Medical Society, Eye, Ear, 
Nose and Throat Section 

Chairman Dr Harold J Joy, 504 State Tower Bldg , 
Syracuse 2 

Secretary Dr Maxwell D Ryan, 660 Madison Ave , 
New York 21 

North Carolina Eye, Ear, Nose and 
Throat Society 

President Dr Hugh C Wolfe, 102 N Elm St, 
Greensboro 

Secretary Dr Vanderbilt F Couch, 104 W 4th St , 
W inston-Salem 


North Dakota Academi of Ophthalmology 
and Oto-Laryngology 

President Dr W L Diven, City National Bank Bldg , 
Bismarck ’ 

Secretary-Treasurer Dr A E Spear, 20 W Villard, 
Dickenson 

Oregon Academi of Ophthalmology and 
Oto-Laryngology 

President Dr Paul Neely, 1020 S W Taylor St, 
Portland 

Secretary-Treasurer Dr Lewis Jordon, 1020 S W 
Taylor St, Portland 

Place Good Samaritan Hospital, Portland Time 
Third Tuesday of each month 

Pennsylvania Academy of Ophthalmology 
AND OtOLARYNGOLOGI 

President Dr Lewis T Buckman, 83 S Franklin St, 
Wilkes-Barre 

Secretary Pro Tem Dr Paul C Craig, 232 N Sth 
St, Reading 

Time Last week m April 

Rhode Island Ophthalmological and 
Otological Society 

Acting President Dr N Darrell Harvey, 112 Water- 
man St, Providence 

Secretary-Treasurer Dr Linley C Happ, 124 Water- 
man St, Providence 

Place Rhode Island Medical Society, Library, Provi- 
dence Time 8 30 p m , second Thursday m 
October, December, February and April 

South Carolina Society of Ophthalmology 
AND Otolaryngology 

President Dr J L Sanders, 222 N Mam St, Green- 
ville 

Secretary Dr J H Stokes, 125 W Cheves St, 
Florence 

Tennessee Academi of Ophthalmology and 
Otolary ngolog y 

President Dr Wesley Wilkerson, 700 Church St, 
Nashville ^ 

Secretary-Treasurer Dr W D Stinson, 124 Physicians 
and Surgeons Bldg, Memphis 

Texas Ophthalmological and Oto-Laryngological 
Society 

President Dr F H Rosebrough, 603 Navarro St, 
San Antonio 

Secretary Dr M K McCullough, 1717 Pacific Ave , 
Dallas 

Utah Ophthalmological Society 
President Dr R B Maw, 699 E South Temple, Salt 
Lake City 

Secretary-Treasurer Dr Charles Ruggeri Jr, 1120 
Boston Bldg, Salt Lake City 
Place University Club, Salt Lake City Time 7 00 
p m , third Monday of each month 

Virginia Society of Oto-Laryngology and 
Ophthalmology 

President Dr Mortimer H Williams, 3054 Franklin 
Rd S W , Roanoke 

Secretary-Treasurer Dr Meade Edmunds, 34 Franklin 
St, Petersburg 


directors 
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West Virginia State Medical Association, Eye, ^ 
Ear, Nose and Throat Section 

President Dr George Traugh, 309 Cleveland Ave, 
Fairmont 

Secretary Dr Welch England, 621 Market St, 
Parkersburg 

LOCAL 

Akron Academy of Ophthalmology and 
Otolaryngology 

President Dr E L Mather, 39 S Mam St, Akron, 
Ohio 

Secretary-Treasurer Dr V C Malloy, 2d National 
Bank Bldg , Akron, Ohio 

Time First Monday in January, March, May and 
November 

Atlanta Eye, Ear, Nose and Throat Societty 
President Dr B M Cline, 153 Peachtree St N E , 

Acting Secretary Dr A V Hallum, 478 Peachtree 
St N E, Atlanta, Ga 

Place Grady Hospital Time 6 00 p m , fourth Mon- 
day of each month, from October to May 

Baltimore Medical Society, Section on 
Ophthalmology 

Chairman Dr Ernst Bodenheimer, 1212 Eutaw PI , 
Baltimore 

Secretary Dr Thomas R O’Rourk, 104 W Madison 
St, Baltimore 

Place Medical and Chirurgical Faculty, 1211 Cathedral 
St Time 8 30 p m, fourth Thursday of each 
month from October to March 

Birmingham Eye, Ear, Nose and Throat Club 
President Each member, in alphabetical order 
Secretary Dr Luther E Wilson, 919 Woodward Bldg , 
Birmingham, Ala 

Place Tutwiler Hotel Time 6 30 p m , second 
Tuesday of each month, September to May, inclusive 

Brooklyn Ophthalmological Society 

President Dr Michael J Buonaguro, 589 Lorimer St , 
Brooklyn 

Secretary-Treasurer Dr Benjamin C Rosenthal, 140 
New York Ave , Brooklyn 16 
Place Kings County Medical Society Bldg, 1313 Bed- 
ford Ave Time Third Thursday m February, April, 
May, October and December 

Buffalo Ophthalmologic Club 

President Dr Walter F King, 519 Delaware Ave, 
Buffalo 

Secretary-Treasurer Dr Sheldon B Freeman, 196 
Linwood Ave, Buffalo 
Time Second Thursday of each month 

Chattanooga Society of Ophthalmology and 
Otolaryngology 

President Each member, in alphabetical order 

I Secretary Dr Douglas Chamberlain, Chattanooga 
Bank Bldg , Chattanooga, Tenn 

Place Mountain City Club Time Second Thursday 
of each month from September to Maj 


Chicago Ophthalmological Society 

President Dr Samuel J Meyer, 58 E Washington 
St , Chicago 2 

Secretary Dr W A Mann, 30 N Michigan Ave, 
Chicago 2 

Place Continental Hotel, SOS N Michigan Ave 
Time Third Monday of each month from October 
to May 

Cincinnati General Hospital Ophthalmology 

Staff 

Chairman Dr D T Vail, 441 Vine St, Cincinnati 
Secretary Dr A A Levin, 441 Vine St, Cincinnati 

Place Cincinnati General Hospital Time 7 45 p m , 
third Friday of each month except June, July and 
August 

Cleveland Ophthalmological Club 

Chairman Dr M Paul Motto, Rose Bldg , Cle\ eland 
Secretary Dr H H Wygand, Guardian Bldg, Cleve- 
land 

Time Second Tuesday m October, December, February 
and April 

College of Physicians, Philadelphia, Section 
ON Ophthalmology 

Chairman Dr W S Reese, 1901 Walnut St , 
Philadelphia 

Clerk Dr George F J Kelly, 37 S 20th St , 
Philadelphia 

Time Third Thursday of every month from October 
to April, inclusive 

Columbus Ophthalmological and Oto- 
Laryngological Society 

Chairman Dr Erwin W Troutman, 21 E State St , 
Columbus, Ohio ' 

Secretary-Treasurer Dr T Rees Williams, 380 E 
Town St, Columbus 15, Ohio 

Place University Club Time 6 15 p m , first Mon- 
day of each month, from October to May, inclusive 

Corpus Christi Eye, Ear, Nose and 
Throat Society 

Chairman Dr C B Collins, 704 Medical Professional 
Bldg, Corpus Christi, Texas 

Secretary Dr L W O Janssen, 710 Medical Profes- 
sional Bldg , Corpus Christi, Texas 

Time 6 30 p m , third Tuesday of each month from 
October to May 

Dallas Academy of Ophthalmology and 
Oto-Laryngology 

President Dr Ruby K. Darnel, Medical Arts Bide 
Dallas 1, Texas ’ 

Secretary Dr Tom Barr, Medical Arts Bldg , Dallas 1 
Texas ’ 

Place Dallas Athletic Club Time 6 30 p m, first 
Tuesday of each month from October to June ’ The 
November, January and Marcli meetings are devoted 
to chmcal work 
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Des Moines Academy of Ophthalmology and 
Otolaryngology 

President Dr H C Schmitz, 604 Locust St , Des 
Moines, Iowa 

Secretary-Treasurer Dr Byron M Merkel, 604 Locust 
St, Des Moines, Iowa 

Time 7 45 p m , third Monday of every month from 
September to May 

Detroit Ophthalmological Club 

Chairman Members rotate alphabetically 

Secretary Dr Cecil W Lepard, 1025 David Whitney 
Bldg, Detroit 26 

Place Club rooms of Wayne County Medical Society 

Time First Wednesday of each month, November to 
April, inclusive 

Detroit Ophthalmological Society 

President Dr Raymond S Goux, 545 David Whitney 
Bldg, Detroit 26 

Secretary Dr Arthur Hale, 1609 Eaton Tower, De- 
troit 26 

Place Club rooms of Wayne County Medical Society 
Time 6 30 p m, third Thursday of each month 
from November to April, inclusive 

Eastern New York Eye, Ear, Nose and 
Throat Association 

President Appointed at each meeting 

Secretary-Treasurer Dr Joseph L Holohan, 330 State 
St, Albany 

Time Third Wednesday in October, November, March, 
April, May and June 

Fort Worth Eye, Ear, Nose and Throat Society 

President Dr Rex Howard, 602 W 10th St, Fort 
Worth, Texas 

Secretary-Treasurer Dr R H Gough, Medical Arts 
Bldg, Fort Worth, Texas 

Place Medical Hall, Medical Arts Bldg Time 7 30 
p m , first Friday of each month except July and 
August 

Houston Academy of Medicine, Ophthalmological 

AND OtO-LaRYNGOLOGICAL SECTION 

President Dr Lyle J Logue, 1304 Walker Ave, 
Houston, Texas 

Secretary Dr John T Stough, 803 Medical Arts 
Bldg, Houston, Texas 

Place Medical Arts Bldg , Harris County Medical 
Society Rooms Time 8pm, second Thursday of 
each month from September to June 

Indianapolis Ophthalmological and Oto- 
laryngological Society 

President Dr Myron Harding, 23 E Ohio St, 
Indianapolis 

Secretary Dr Kenneth L Craft, 23 E Ohio St , 
Indianapolis 

Place Indianapolis Athletic Club Time 6 30 p m , 
second Thursday of each month from November to 
Maj 


^ Kansas City Society of Ophthalmology and 
Oto-Laryngology 

President Dr Edgar Johnson, 906 Grand Ave , Kansas 
City, Mo 

Secretary Dr W E Keith, 1103 Grand Ave, Kansas 
City, Mo 

Time Third Thursday of each month from October to 
June The November, January and March meetings 
are devoted to clinical work 

Long Beach Eye, Ear, Nose and 
Throat Society 

Chairman Dr Dennis Smith, 623 Security Bldg, Long 
Beach 2, Calif 

Secretary-Treasurer Dr Robert Null, 710 Security 
Bldg, Long Beach 2, Calif 

Place Seaside Hospital Time Last Wednesday of 
each month from October to May 

Los Angeles Society of Ophthalmology and 
Otolaryngology 

President Dr Orrie E Ghrist, 210 N Central Ave, 
Glendale, Calif 

Secretary-Treasurer Dr K C Brandenburg, 110 Pine 
Ave, Long Beach 2, Calif 

Place Los Angeles County Medical Association Bldg, 
1925 Wilshire Blvd Time 6 00 p m, fourth Mon- 
day of each month from September to May, inclusive 

Louisville Eye and Ear Society 

President Dr Joseph S Heitger, Heyburn Bldg, 
Louisville, Ky 

Secretary-Treasurer Dr J W Fish, 321 W Broad- 
way, Louisville, Ky 

Place Brown Hotel Time 6 30 p m , second Thurs- 
day of each month from September to May, inclusive 

Lower Anthracite Eye, Ear, Nose and 
Throat Society 

Chairman Each member in alphabetical order 

Secretary Dr James J Monohan, 31 S Jardin St , 
Shenandoah, Pa 

Medical Society of the District of Columbia, 

Section of Ophthalmology and 
Otolaryngology 

Chairman Dr P S Constantinople, 1835 I St N W , 
Washington 

Secretary Dr Frazier Williams, 1801 I St N W , 
Washington 

Place 1718 M St N W Time 8pm, third Friday 
of each month from October to April, inclusive 

Memphis Society of Ophthalmology and 
Otolaryngology 

Chairman Each member in alphabetical order 

Secretary Dr Sam H Sanders, 1089 Madison Ave , 
Memphis, Tenn 

Place Eye Clinic of Memphis Eye, Ear, Nose and 
Throat Hospital Time 8pm, second Tuesday of 
each month from September to May 

Milwaukee Oto-Ophthalmic Society 

President Dr Ralph T Rank, 238 W Wisconsin Ave, 
Milwaukee 

Secretary-Treasurer Dr Frank G Treskow, 411 E 
Mason St, Milwaukee 2 

Place University Club Time 6 30 p m , fourth 
Tuesday of each month from October to May 
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Montgomer\ CobKT'i Medical Society 

Chairman Dr H V Dutrow, 1040 Fidelity Medical 
Bldg , Dayton, Ohio 

Secretary -Treasurer Dr Maitland D Place, 981 Rei- 
bold Bldg, Dayton, Ohio 

Place Van Cleve Hotel Time 6 30 p m , first Tues- 
day of each month from October to June, inclusive 

Montreal Ophth \lmological Society 

President Dr J Rosenbaum, 1396 Ste Catherine St 
W , Montreal, Canada 

Secretary Dr L Tcssier, 1230 St Joseph Bhd E, 
l^Iontreal, Canada 

Time Second Thursday of October, December, Febru- 
ary and April 

Xashmlle Academt of Ophthalmology and 
Otolaryngology 

Chairman Dr M M Cullom, 700 Church St , Nash- 
Yille, Tenn 

Secretary Dr R E Sulln an, 432 Doctors Bldg , 
Nashville, Tenn 

Place St Thomas Hospital Time 8 p m , third 
Monday of each month from October to May 

New Haven Ophthalmologic^l Society' 

President Dr William H Ryder, 185 Church St, 
New Haven, Conn 

Secretary Dr Frederick A Wiess, 255 Bradley' St , 
New Haven, Conn 

Neyv Orleans Ophthalmological and Oto- 
laryngological SoaETY 

President Dr W B Clark, 1012 American Bank Bldg, 
New Orleans 

Secretary Dr Mercer G Lynch, 1018 Maison Blanche 
Bldg, New Orleans 

Place Louisiana State University Medical Bldg 
Time 8 p m, second Tuesday of each month from 
October to May 

New York Academy of AIedicine, Section of 
Ophthalmology' 

Chairman Dr Thomas H Johnson, 30 W 59th St, 
New York 

Secretary Dr Wendell L Hughes, 131 Fulton Ave , 
Hempstead, N Y 

Time 8 30 p m , third Monday of every' month from 
October to May, inclusive 

New York Society for Clinical 
Ophthalmology 

President Dr Alilton Berliner, 57 W 57th St, New 
York 

Secretary Dr Benjamin Esterman, 983 Park Ave, 
New York 

Place New York Academy of Medicine, 2 E 103d St 
Time 8 p m , first Monday of each month from 
October to May, inclusive 

Oklahoma City Academy of Ophthalmology 
AND Otolaryngology 

President Dr James P Luton, 117 N BroadY\ay. 
Oklahoma City 

Harvey O Randel, 117 N Broadway, 
Oklahoma City 

Place University Hospital Time Second Tuesday of 
each month from September to May 


Omaha and Council Bluffs Ophthalmological 
AND OtO-LaRYNGOLOGICAL SOCIETY 

President Dr D D Stonccypher, Nebraska City, Neb 
Secretary-Treasurer Dr W Howard Morrison, 1500 
Medical Arts Bldg , Omaha 
Place Omaha Club, 20th and Douglas Sts, Omaha. 
Time 6pm dinner, 7 p m program, third Wednes- 
day of each month from October to May 

Passaic-Bergen Ophthai mological Club 

President Dr Thomas Sanfacon, 340 Park Ave , 
Paterson, N J 

Secretary-Treasurer Dr J Averbach, 435 Clinton 
Ave, Clinton, N J 

Place Paterson Eye and Ear Infirmary Time 9pm, 
last Friday of e\cry month, except June, July and 
August 

Philadelphia County Medical Society, 

Eye Section 

President Dr Isaac Tassman, 136 S 16th St, Phila- 
delphia 

Secretary Dr Glen Gregory Gibson, 255 S 17th St , 
Philadelphia 

Time First Thursday of each month from October 
to May 

Pittsburgh Ophthalmological Society 

President Dr George H Shuman, 351-5th Ave , Pitts- 
burgh 

Secretary Dr Robert J Billings, 509 Liberty Ave , 
Pittsburgh 

Place Pittsburgh Academy of Medicine Bldg Time 
Fourth Monday of each month, except June, July, 
August and September 

Reading Eye, Ear, Nose and Throat Society 

President Dr Isaac B High, 326 N 5th St , Reading, 
Pa 

Secretary Dr Paul C Craig, 232 N Sth St , Reading, 
Pa 

Place Wyomissing Club Time 6 30 p m, third 
Wednesday of each month from September to July 

Richmond Eye, Eyr, Nose and Throat Society 

President Dr Luther C Brawner, Professional Bide 
Richmond, V a ’ 

Secretary Dr Clifford A Folkes, Professional Bide 
Richmond, Va 

Place Westmoreland Club Time 6 pm, second 
Monday of each month from October to May 

Rochester Eye, Ear, Nose and 
Throat Society 

President Dr Frank Barber, 75 S Fitzhugh St 
Rochester, N Y ’ 

Secretary-Treasurer Dr Charles T Sullivan 277 

Alexander St, Rochester, N Y ’ 

St Louis Ophthalmic Society 

President Dr C C Beisbarth, 3720 Washington Blvd 
St Louis ’ 

Secretary Dr H R Hildreth, 508 N Grand Blvd 
St Louis ’ 

Place Oscar Johnson Institute Time Clinical meet- 

ing, 5 30 p m , dinner and scientific meeting 6 30 
P m , fourth Friday of each month from October to 
April, inclusive, except December 
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San Antonio Ophthalmo-Oto-Laryngological 
Society 

President Dr Belvin Pritchett, 70S E Houston St, 
San Antonio 5, Texas 

Secretary-Treasurer Lt Col John L Matthews, AAF 
School of Aviation Medicine, Randolph Field, Texas 

Place San Antonio, Brooke General Hospital, Ran- 
dolph Field or San Antonio Aviation Cadet Center 
Time 7pm, second Tuesday of each month from 
October to May 

San Francisco County Medical Society, 
Section on Eye, E\r, Nose and Throat 

Chairman Dr Roy H Parkinson, 870 Market St, 
San Francisco 

Secretary Dr A G Rawlins, 384 Post St , San 
Francisco 

Place Society's Bldg , 2180 Washington St , San Fran- 
cisco Time Fourth Tuesday of every month except 
June, July and December 

Shreveport Eye, Ear, Nose and 
Throat SoaETY 

President Dr David C Swearingen, Slattery Bldg , 
Shreveport, La 

Secretary-Treasurer Dr Kenneth Jones, Medical Arts 
Bldg , Shreveport, La 

Place Shreveport Charity Hospital Time 7 30 p m , 
first Monday of every month except July, August 
and September 

Spokane Academy of OPHTHALMOtoc-i \nd 
Oto-Laryngology 

President Dr Clarence A Veasey Sr, 421 W River- 
side Ave , Spokane, Wash 

Secretary Dr Clarence A Veasey Jr, 421 W River- 
side Ave, Spokane, Wash 

Place Spokane Medical Library Time 8pm, fourth 
Tuesday of each month except June, July and August 


Syracuse Eye, Ear, Nose and 
Throat Society 

President Dr A H Rubenstein, 713 E Genesee St, 
Syracuse, N Y 

Secretary-Treasurer Dr I H Blaisdell, 713 E 
Genesee St, Syracuse, N Y 

Place University Club Time First Tuesday of each 
month except June, July and August 

Toledo Eye, Ear, Nose and 
Throat Society 

Chairman Dr L C Ravin, 316 Michigan St , Toledo 2, 
Ohio 

Secretary Dr W W Randolph, 1838 Parkwood Ave, 
Toledo, Ohio 

Place Toledo Club Time Each month except June 
July and August 

Toronto Academy of Medicine, Section of 
Ophthalmology 

Chairman Dr W R F Luke, 316 Medical Arts Bldg , 
Toronto, Canada 

Secretary Dr W T Gratton, 216 Medical Arts Bldg , 
Toronto, Canada 

Place Academy of Medicine, 13 Queens Park Time 
First Monday of each month, November to April 

Washington, D C, Ophthalmological Society 

President Dr Harold M Downey, 1740 M St N W, 
Washington, D C 

Secretary-Treasurer Dr Richard W Wilkinson, 1408 
L St N W , Washington, D C 

Place Medical Society of District of Columbia Bldg, 
1718 M St N W, Washington, D C Time 7 30 
p m, first Monday in November, January, March 
and May 

Wilkes-Barre Ophthalmological Society 

Chairman Each member in turn 

Secretary Dr Samuel T Buckman, 70 S Franklin 
St, Wilkes-Barre, Pa 

Place Office of chairman Time Last Tuesday of 
each month from October to May 
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TREATMENT OF BILATERAL RETINOBLASTOMA (RETINAL GLIOMA) 

SURGICALLY AND BY IRRADIATION 

REPORT ON PROGRESS 
HAYES MARTIN, M D 

Attending Surgeon, 5\Icniomil Hospital for the Treatment of Cancer 

and Allied Diseases 

AND 

ALGERNON B REESE, M D 

Ophthalmologist, Memorial Hospital for the Treatment of Cancer 

and Allied Diseases 

NHW •SOUK 


In 1936 A^e^ desenbed the technic of a new 
method of treatment for bilateial retinoblastoma, 
with reports on pi ogress up to that date in the 
cases of 6 patients, all of whom had then been 
obsen ed for less than five years The principles 
of this method of treatment were first, the 
surgical lemoval of one eye with the more 
advanced involvement, and, second, the tieatment 
by fractionated roentgen iiiadiatioii of the 
remaining eye m an attempt to conseive vision 
In 1942 tNe made a second ieport,= giving the 
i follow-up observations m the previously recorded 
cases, adding 4 new cases and describing certain 
modifications in technic 

The purpose of the piesent communication is 
to present follow-up data m the cases previous^ 
reported and to record the results to date of the 
treatment m 14 additional cases, which make a 
total of 24 cases of bilateral retinoblastoma m 
which tieatment was by this method A short 
description of the technic wall be repeated m 
this report, and we propose to discuss, further, 
the clinical course of retinoblastoma following 
radiation therapy, the relative importance of 
certain factors of technic and the apparent causes 
of certain complications of treatment 

From the Head and Neck Service of the Memorial 
Hospital for the Treatment of Cancer and Allied 
Diseases 

Read before the Section on Ophthalmology at the 
Ninety-Fourth Annual Session of the American Medi- 
cal Association, Chicago, June 14, 1944 

1 Martin, H, and Reese, A B Treatment of 
Retinal Gliomas by the Fractionated or Divided Dose 
Principle of Roentgen Radiation, Arch Ophth 16 733- 
761 (Nov) 1936 

i 2 Martin, H , and Reese, A B Treatment of 
- ~ Retinoblastoma (Retinal Glioma) Surgically and by 
' Irradiation, Arch Ophth 27 40-72 (Jan) 1942 


END RESULTS TO DATE IN TWENTY-I'OUR C \SES 
or BILATERAL RETINOBLASTOMA TREATED 
SURGICALLY AND BY IRRADIATION 

In reporting end lesults m the tieatment of 
cancer, w^e believe that a five year period of 
observation is generally accepted as being neces- 


Table 1 — Fn>c Year End Rcsulls i;i Ntnc Cases oj 
Dilaicial Rctvwblasloma Treated Surgically 
and by Irtadiatwn Pitot to July 1939 



No of 
Cases 

Total number of cases 

9 

Indeterminate outcome 

Deatli due to cause other than the tumor ivithout 
recurrence of retinoblastoma 

1* 

Determinate results 

Total number of cases minus case vith Indctermi 
nnte outcome 

s 

Pnilures 

Death due to retinoblastoma 

2 

Pive year end results (calculated on the basis of 8 cases 
vith determinate results) 

Patient living without recurrence and with 
vision 2 (25%) 

Patient living without recurrence but blind 4 (60%) 
Total number of patients living without recurrence 

C (75%) 


* This patient died of rhabdomyosarcoma nnsine in tern 
poral muscle 8 years after treatment for retinoblastoma 
Patient had good Msion m treated eye for oter 7 jears 


sary befoie reliable conclusions can be drawm 
Our end results m 9 cases of bilateral letino- 
blastoma in which treatment was given five or 
more years ago are incorporated m table 1 
It will be noted that we have subtracted 1 of 
these 9 cases m out calculations because the le- 
sults were indeterminate In this case, the 
tumor m the eye regressed completely, and the 
child had good vision for seven years after tieat- 
ment but died m the eighth year of rhabdomyo- 
sarcoma of the temporal muscle invading the 
orbit, there being suggestive, but not conclusive, 
429 
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evidence that the neoplasm arose as a late result 
of the irradiation After necropsy, the micro- 
scopic examination of the irradiated eye showed 
that the retinoblastoma was completely arrested 
We felt that the best disposal of this case was 
to count it neither for nor against the five year 
cure rate, although we might logically claim a 
cure 

During the last five years we have employed 
this method m 14 additional cases of bilateral 
retinoblastoma In 3 of these cases the end 
results are determinate , that is, they are failures 
since the patients either died of the disease - or 
have a hopeless recurrence ^ There are also 3 
partial failures, although the giowth appears to 
be under control, the patients are blind Of the 
last series, of 14 cases, there is freedom from 
disease with vision m 8 (57 per cent) We 
present the data on the cases in which treatment 
was carried out during the last five years as a 
matter of recoid rather than of great statistical 
significance (table 2, cases 11 to 24 inclusive) 

Retinoblastoma is a fairly radiosensitive tu- 
mor, it can be completel}'^ devitalized by a dose 
of radiation well tolerated by skin, subcutaneous 
fat, bone, nerve tissue, etc There would, there- 
foie, be little difficulty m sterilizing such a tumor 
except for the fact that it is not readily accessible 
to ladiation and lies close to the radiosensitive 
ciliary body, lens and coi nea A dose of radiation 
lethal to retinoblastoma invariably destro3''s 
vision if it passes through the anterior chamber 
of the eye As a matter of fact, the anterior 
chamber of the eye is so sensitive that it is 
irreparably injured by even a part of the dose 
necessary to destroy’’ the tumor The object of 
our method of treatment is, therefore, to direct 
and limit the size of the radiation beam so as to 
destroy the tumor with conservation of vision 

EARLY RECOGNITION OF RETINOBLASTOMA IN THE 
SECOND EYE 

Retinoblastoma is presumably always a con- 
genital tumor Regardless of the age at which 
the tumor is fiist seen, it was actually present at 
birth, manifesting itself later because of an in- 
crease in size It IS usually stated that retino- 
blastoma is bilateral in about 25 per cent of cases 
(unilateral in 75 per cent), but our experience 
indicates that this figui e is much too low and that 
certainly the growth is bilateral in the majority’ 
of instances In cases of bilateral retinoblastoma, 
therefore, the tumor in tlie fellow eye should be 
demonstrable by careful examination at the time 
the lesion is recognized in the first ey’e The 
tumor m the first ey’e is almost never recognized 
except in an advanced stage, when the growth 


has sufficiently filled the vitreous cavity to give 
a white reflex through the pupillary’ area and at a 
time when the tumor m the fellow eye is usually 
small and m a radiation-curable stage 

The small tumor in the second eye is fre- 
quently overlooked at the time the diagnosis is 
made in the first eye Of the 24 cases of bilateral 
retinoblastoma reported by us, the diagnosis of 
the bilateral character was made m the beginning 
in only 14 The period of delay before discovery’ 
of the tumor in the second eye m the other 10 
cases was as follows twenty’-six, tiventy-two, 
nine, eight, six (2 cases), four, three and one 
(2 cases) month, respectively 
It has been amply demonstrated that the in- 
volvement of the two ey’es is not due to extension 
from one to the other but is the result of the 
multiple origin of the growths Detection of the 
lesion m the fellow eye is obviously of the utmost 
importance since the chances of success in treat- 
ment by irradiation are inversely proportionate 
to the size of the growth 

When the growth in the fellow eye is small 
and near the equator, or when it is peripheral, it 
may be easily overlooked This possibility has 
impressed us strongly at times during the period 
of treatment, when we were making monthly 
exaiDinations of the fundus with the patient under 
general anesthesia A lesion observed and charted 
several times on a diagram as to location and 
size may not be readily located subsequently 
even though the examination is made under ideal 
conditions (general anesthesia, dilation of the 
pupil and use of a speculum for retraction of the 
lids and of forceps for rotation of the eye) We 
feel certain that in every case m which the diag- 
nosis of retinoblastoma has been made in the one 
eye, the fellow eye should be examined thoroughly 
under the ideal conditions just stated The 
assumption should be that the fellow eye is 
affected until it is conclusively proved otherwise 
Occasionally, retinoblastoma is equally advanced 
in the two eyes, and then, of course, bilateral 
enucleation is the only treatment available 

Parents should be taught to know that a white 
reflex in the pupillary area of a child s eye may 
be a serious omen and that immediate advice is 
imperative In several of our cases such a reflex 
was Ignored for a rather long time Another 
sign, occasionally noted first, is a squint, and, 
for this reason, parents should know that the 
deviation of an eye of a baby’ or child may be 
of more than cosmetic importance Inequality’ 
in the size of the two pupils should also call for 
prompt advice There are rare instances in 
vhich the parents receive proper advice regarding 



MARTIN-REESE— BILATERAL RET IN OBLAST OM A 


the lesion but defer action for an indefinite peiiod, 
hoping to find some doctor who holds out hope 
from less radical treatment 

SUPPLEMENTARY OBSERVATIONS ON CLINICAL 
COURSE or RETINOBI ASTOMA FOLLOWING 
RADIATION THERAPY 

In our two preceding reports we described in 
considerable detail the intraoculai changes and 
the complications followung fractionated roentgen 
radiation therapy m cases of retinoblastoma This 
discussion w'lll not be entirely repeated here , but, 
as a result of systematic reexaminations during 
and following treatment in the additional cases, 
we have accumulated much supplementary in- 
formation on the effects of radiation on retino- 
blastoma and on the eye in general 

Significance of Siae and Foiin of the Tuinoi in 
Piognosis — Tlie smaller the growth, the more 
favorable is the case for treatment Generally 
speaking, the prognosis is not favorable for any 
lesion occup}ing more than one quadrant of the 
fundus A flat, less elevated retinoblastoma offers 
a better prognosis than a raised, nodular vai lety 
extending forward into the vitreous Usually, 
the thickness, or elevation, of the tumor is a 
greater handicap in treatment than the area cov- 
ered by the base 

If the tumor reaches the choroid, it grows there 
^with abandon in the rich vascular supply and, in 
our experience, is uncontrollable by radiation 
As soon as this complication is recognized, the 
eye should be enucleated 

Signs of Regiession of the Twnoi — Probably 
the best index of regression is an increase in the 
calcium content of the tumor, as manifested by 
chalky white areas, gradually increasing in size 
and finally coalescing to produce a single, nod- 
ular mass of calcium having the appearance of 
cottage cheese The increase in the calcium 
content goes hand in hand with generalized 
shrinkage of the growth Around the periphery 
of the shrunken lesion there may develop a zone 
of chonoretinitic change in the form of atrophy 
and proliferation of pigment In other cases por- 
tions of the tumor may disappear, and some small 
growths may vanish completely, leaving little 
trace 

Complications - — The several complications 
wdnch occur in the treatment of 'retinoblastoma 
were fully described in our previous reports 

Glaucoma occurs mainly either because of over- 
^ irradiation of the posterior portion of the eye, 
beyond the safe limit, or because even a small 
portion of the otherwise safe dose has passed 
through the anterior chambei of the eye These 


factors are discussed in detail under subsequent 
headings 

Among our cases in which irradiation was suc- 
cessful we have had only 2 instances of cataract 
In 1 case it was necessary to lemove the lens, 
and in the other the changes w^ere slight, non- 
progiessive and outside the pupillary area, with 
little interfeience with vision These cataracts 
occurred in the first 2 patients whom we treated 
before w^e devised oui present special apparatus 
and before we fully appieciated the need for 
accuracy in directing the beam of roentgen rays 
In oui cases in which the treatment w^as not 
successful, with the growth uncontrolled despite 
irradiation beyond the safe limit, and m which 
the eye proceeded to atrophy and phthisis, there 
w'as, of course, no oppoitunity to rule out the 
derelopment of cataract As a matter of fact, 
wuth such advanced pathologic changes, cataract 
occurs irrespective of irradiation 

Late Vasculai Changes — In some of our 
earlier cases w'e observed peculiar changes m the 
fundus SIX to eighteen months after treatment w'as 
started, and at that time we believed that the 
tumors had not been controlled by radiation and 
that the growths w ere progressing These 
changes consisted of hemorrhages over and 
aiound the site of the lesion, or at distal sites, 
particularly around the optic disk, with opacity 
of the adjacent part of the retina At first w^e 
interpreted these findings, especially the hemor- 
rhages, as signs of regrow^th of the tumor 
These interpretations led us to give additional 
radiation after an interval of several months of 
apparent control In almost all instances in 
which additional radiation was given for these 
reasons, the function of the eye was lost as a 
result of new complications, namely, iridocyclitis, 
keratitis, intractable glaucoma and, ultimately, 
atrophy of the globe As we became more ex- 
perienced with the upper limit of tolerance of 
the eye to irradiation, we made it a rule not 
to go beyond the “safe point” no matter what 
the indication for further treatment, either at the 
end of the first course of treatment or subse- 
quently Since our last report we have been 
agreeably surprised to find that by rigid limita- 
tion of the dose of radiation, as hereinafter 
described, in many of the cases with late hemor- 
rhages and opacities the condition has followed 
an entirely benign course, with neither recur- 
rence nor further disturbance m function We 
now recognize such changes as being vascular 
m character, consistent with alterations occur- 
ring in other heavily irradiated tissues 

Undoubtedly several factors enter into the 
explanation of these late vascular changes The 
irradiation obviously causes atresia of the vessels, 
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and secondary vascularity appears from the sui- 
rounding, less affected vessels These newly 
formed vessels, which grow into the site of the 
irradiated lesion, are thin walled and tortuous, 
lesembling the vessels m irradiated skin and 
there called telangiectases A possible factor m 
their formation is the atresia of a portion of the 
normal, smallei veins and capillaries as a result 
of the irradiation, with consequent dilatation of 
the vessels vhich lemain so as to provide foi 
a collateral circulation Telangiectatic blood 
A essels are always more fragile than normal ves- 
sels , and m the retina such vessels are probabty 
easily ruptured when the local blood pressure 
rises with increased pressure in the jugulai 
venous area, where the veins have no valves 
The jugular venous pressure, as well as the pres- 
sure m the intracranial and mtraorbital regions, 
together with the pressure m the thorax, is 
raised wnth coughing, sneezing and vomiting 

Acute occlusion of arteries and A'^eins may also 
be a late occurrence, the thrombosed a ems giving 
use to immediate hemorrhage and transudate 
over the region drained The cloudiness and 
opacity of the lesion and of the adjacent retina 
are undoubtedly due to ischemia, edema oi 
transudate, the factor involved depending on 
the type of vascular lesion 

We have noted that in any irradiated eje 
theie may deAclop m the macular region aiound 
the fovea residual edema or multiple Avhite de- 
posits similai to the lesions commonly seen in 
nephritis, diabetes and the late stages of essential 
hypertension and knoAvn as the “star of the 
macula ” Such macular lesions m irradiated 
eyes are secondary to late vasculai changes 
Tavo instances of this lesion have been noted 
in our series In 1 case, m Avhich the tumoi 
AAas observed clinically and latei examined 
inici oscopically, the macular deposits had an 
appearance and a staining reaction similar to 
macular lesions seen in the other diseases just 
mentioned 

TECHNIC OF FRACTIONATED RADIATION THERAPY 
OF RETINOBLASTOMA 

In our second report - Ave described the appa- 
latus, the irradiation factors and the technic of 
application of the radiation These data are 
briefly summaiized latei m the present report, 
and the metliod is illustrated in figures 1, 2, 3 
and 4 For a more detailed description of the 
technic the reader is referied to our previous 
publications While aa e concede that results 
comparable to ours may possibly be obtained by 
a someAidiat different set of treatment factors, 
nevertheless aa e question the Avisdom of the intro- 
duction of any modification before a thorough 


trial has been given the technic which Ave have 
found to be successful in a fair percentage of 
cases When a physician first attempts to em- 
ploy a ncAV (to him) method of treatment, there 
is alw^ays a hazard to the patient m disregard- 
ing, or changing, tested and recommended treat- 
ment factors Some of these factors are, of 
course, arbitrary and optional, but others aie 
of paramount importance For the beginner, 
it is sometimes impossible to tell Avliich are 
significant 

Since our first report Avas published, eight 
years ago, Ave haA'e been disappointed to find 
in the hteratuie the record of only a single case 
of retinoblastoma treated Avith fractionated ladia- 
tion, the results m Avhich are as yet indetei inmate 
(after two and a half years) This case A\'as 
reported by Tice and Curran,^ Avho used a 
“modification” of our technic Just AAhat the 
modification AA'as is not stated We knoAA of 



Fig 1 — Special cylinders for radiation treatment o 
retinoblastoma A has an oblique distal end to fit 
against the temple B is applied to the bridge of the 
nose to irradiate a growth m the retina on the con- 
tralateral side It has a hooked projection to mar 
the margin of the beam of radiation, so that the cornea 
and the anterior chamber of the eye may be spared 

several othei instances m AA'hich attempts Avere 
made to use our method, in all of Avhich, so 
far as w^e knoAv, the results Avere failuies, aa'C 
suspect because of injudicious modifications in 
the factors of treatment Even at the iisk ot 
seeming dogmatic, Ave recommend that befoie 
any change is made the technic Ave haAe de- 
scribed be folloAved as closely as conditions 
permit until the therapeutist has become thor- 
oughly familiar AVith it and Avith its results 

Some of the treatment factors outlined in our 
second report Avere someAA'hat modified from 

3 Tice, G M, and Curran, E J Treatment of 
Retinoblastoma Radiation Therapy Supplementing 
Surgical Treatment, Radiology 42 20-33 (Tan) 19 
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the factors n\ c recommended m oui hi st, for the 
leason that we discovered several causes of 
preMous faihues We have not subsequently 
found an} leason to modify oui technic fiom 
that described in our second repoit, except to 
limit definitely the total dose and not to gne 
supplementary radiation for apparent lecui- 
1 ences Some of the general aspects of the ti eat- 




Fig 2 — Roentgen irradiation of retinoblastoma (4) 
The child’s head is being held in position for irradia- 
tion of the posterior half of the left globe through a 
temporal portal (B) The child’s head is being held 
in position for irradiation of the posterior wall of the 
left globe through an oblique portal from the opposite 
side of the bridge of the nose 

ment lequire special emphasis, and these uill 
be discussed tinder separate headings 
Immohihsation of the Child Duung Tieaf- 
ment — The holding of a cr}nng, struggling 



baby under an x-iay machine (fig 3) for about 
ten minutes three times a week over a period 
o several months is an onerous undertaking 
a task should, obviously, be the dut} of 
le parents, or of other members of the famil} 


uho, though invariably willing, sometimes find 
It difficult, unfoitunately, to understand what is 
lequired and how to follow diiections It is 
the lesponsibility of the thei apeutist, neverthe- 
less, to see that the patents comprehend what 
they aie to do and that they realize the impoi- 
tance of mamtamg the head m an exact position, 
so that the beam wull pass precisely through 
the posteiioi half of the globe and not through 
the anteiior chanibei (fig 2) A great deal of 
patience is often required to teach the less intel- 
ligent and less dexteious paients, and until the\ 
acquire facility and confidence it mar be piudent 
to gi\e tw^o or thiee mock tieatments Despite 
such difficulties, we advise that the therapeutist 
make no compiomise, such as inci easing the 
diametei of the portal to lessen the lequiiements 
foi accuiate direction of the beam We feel 
that it IS neithei humane noi safe to immobilize 
the child by puiel} mechanical means 

Appmaitts — Oiiginally we used no special 
appaiatus. except a metal cyhndei of 2 5 cm 
in diametei with which we had some success 



Fig 4 — Local anatomy of the tumor Cross section 
diagram showing the path and the objective of the 
loentgen radiation as directed through each of two 
portals 

In other cases, how'evei, serious complications, 
sufficient to deteimme the dififeience between 
success and failure, resulted from the use of this 
lather crude appaiatus Since we devised the 
special c}hndeis illustiated in figure 1, tlie task 
of holding the child has become simplei, and 
inaccurac} in diiectmg the beam and most of the 
danger of damaging irradiation of the sensitive 
anterior chambei have been avoided We feel . 
therefore, that such special appaiatus greatly 
increases the chance of success and should be 
used rather than any makeshift device 

Shape, Sise and Position of the Skin Poi tal 

The size of the skin portal is undoubtedl} one 
of the most important factors The limit oi 
accuiacy m the direction of the beam of loentgen 
rays m these cases can hardly go furthei than 
to make ceitain that the radiation passes directly 
through the posterior half of the globe, in which 
the tumoi ahvays lies Since the dose of ladia 
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tion lethal to retinoblastoma approaches the 
tolerance of the normal structures of the pos- 
terior half of the eye and exceeds the tolerance 
of the structures of the anterior chamber (lens, 
ciliary body, etc ) , the size of the portal should 
be reduced to its smallest practical diametei and 
the beam so directed that no radiation strikes 
the anterioi chamber In oui opinion, the prac- 
tical size of such a portal is about 2 5 cm m 
diameter, and probably there is no better shape 
than circular A portal 3 cm in diameter is, 
we believe, unnecessarily large and if centered 
over the letinal tumor will either include the 
anterior chamber or permit unnecessary irradia- 
tion of the orbital tissue posterior to the globe 
Some of the unsuccessful lesults of which we 
have knowledge were, we believe, due to inju- 
dicious modifications of our technic , for example, 
the use of a larger portal, 3 5 to 4 cm , sup- 
posedly to relieve the therapeutist of the neces- 
sity of accurate centering All of these attempts, 
so far as we know, resulted m failure 

As we described m our preceding article,- 
only two portals should be used, namely, a tem- 
poral and a nasal oblique (fig 4) For a time 
we also used a portal centered directly over the 
pupil of the eye and directed backward Fven 
though we limited the dose through this portal 
to from 2,000 to 3,000 i, serious complications 
m the eye invariably developed, resulting m 
blindness eventually 

The treatment factors now used by us for 
retinoblastoma are as follows 

Voltage 250 k v 

Target-skin distance 60 cm 

Filter 1 5 mm copper (equivalent) 

Portal size (circular) 2 5 cm in diameter 

Position of portals (figs 2-4) 

(1) Temporal — directed transversely 

(2) Nasal — directed obliquely 

Frequency of treatments 3 times a week 

Single dose 400 r 

Maximum total dose 8,000 r X 2 

In our earliei cases we used roentgen radia- 
tion at 200 kilovolts and 0 5 mm coppei filter, 
with which the maximum and optimum dose 
proved to be about 7,000 r to each of the two 
portals We have found, however, that with 
the factors now being used (250 kilovolts, 1 5 
mm copper filter, etc ) the maximum and opti- 
mum limit of useful dosage is about 8,000 r to 
each of these two portals With the latter set 

4 We ha've found that, all other factors being equal, 
the dose as expressed in roentgens should be increased 
by about 10 per cent if translated from that given at 
200 kilo\ olts with a 0 5 mm copper filter to that 
required for the same clinical effect at 250 kilovolts 
V ith a 1 5 mm copper filter This rule will of course 
also apply in reverse 


of factors, we have not obtained successful re- 
sults with doses of less than 7,400 r X 2 or of 
over 8,000 r X 2 As already stated, we have 
also learned by bitter experience that should 
the tumor not regress after a dose of about 
8,000 r X 2 (250 kilovolts, etc ) or should it 
show evidence of regrowth after several months, 
further irradiation not only is useless but in 
variably will bring on glaucoma, ending m blind- 
ness We suspect that had we avoided supple- 
mental irradiation (after the initial dosage of 
about 7,000 r X 2 at 200 kilovolts) in some 
of our first 9 cases, in which treatment was 
given prior to July 1939, oui cure rate with 
vision would have exceeded the reported 25 per 
cent If after, a total dose of 8,000 r X 2 has 
been given with the aforementioned factors there 
IS definite clinical evidence of lesidual growth, 
the eye should be enucleated We have already 
described certain findings in the irradiated eye 
simulating regrowth of the tumor which in most 
cases we believe are benign in character and not 
a cause for alarm 

Justifiable Vauations m Tieatment Factois — 
In 1933 we began the treatment of retinoblastoma 
by fractionated roentgen radiation at 200 kilo- 
volts with a filter of 0 5 mm copper, principally 
because high voltage apparatus of that particular 
form was then the standard at Memorial Hospital 
A target-skin distance of 60 cm was selected 
arbitrarily, chiefly for the reason that it was 
easier to immobilize and hold the child at this, 
lather than at a lesser, distance from the tube 
At present we are using roentgen radiation at 
250 kilovolts with a 1 5 mm coppei filter because 
this IS now the standard form high loltage x-iay 
appaiatus at the Memorial Hospital We are of 
the opinion, however, that lesults comparable to 
ours can be obtained with any of the commonly 
used higher roentgen voltages (180 to 400 kilo- 
volts) and with any filter of 0 5 mm copper 
(equivalent) or upward The target-skin dis- 
tance should be at least 50 cm , but with the use 
of our special cylinders it will be more convenient 
to use 60 cm 

The frequency, or spacing, of the individual 
treatments (three times a ^^eek) and the size 
of the individual dose (400 r) have been selected 
by us to permit giving an uninteri upted series 
of treatments at the maximum rate of dosage 
increment short of causing unduly severe cuta- 
neous reactions With a more rapid rate of 
dosage increment the cutaneous reactions be- 
come troublesome It is possible that, with these 
same factors, treatments of 600 r could be given 
twice a week with results comparable to those 
secured from 400 r three times a week, the main 
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disadvantage of the former being that both 
parents and child might object to the longer 
individual peiiods of tieatment 
The most important factors regarding treat- 
ment, that is, those factois which will permit 
of the least variation from our recommended 
technic, are, we believe, the size of the treatment 
portal of 2 5 cm , the use of the special apparatus 
pieviously described and the accurate direction 
of the beam so that irradiation of the anterior 
chamber is avoided 


Reeraimnahon of Child Undei Geneial Anes- 
thesia — If one could be certain that there is 
now no more to be learned from the systematic 
reexamination of patients with i etmoblastoma 
while receiving this form of treatment, one might 
conclude from the foregoing discussion that, 
since we recommend a somewhat standardized 
technic and total dosage, frequent reexamina- 
tions would be unnecessar}'’ On the othei hand, it 
IS only by such reexaminations, under the most 
favorable conditions, that one can determine the 
progress and the untoward complications in 
individual cases and learn to treat, or to avoid, 
complications incident to radiation therapy of 
retinoblastoma 

Since the beginning of this work, in 1933, it 
has been our practice to reexamine the patients 
at monthly intervals and under general anes- 
thesia while they were undergoing treatment 
and for the first six or eight months afterward 
After about a year the patients are examined at 
longer intervals (Uvo or three months), and 
as the children grow older the examinations in 
some cases, but not in all, can be made without 
anesthesia Some of our patients have had sys- 
tematic examinations in this manner for a period 
of several years, receiving a total of twenty-five to 
thirty anesthesias Such a program consists of 
more then a mere statement of the facts 

If such a routine should be interpreted as 
requiring the formal admission of the child to 
t e hospital once a month and the administration 
of ether by the usual methods, it is probable 
thaX the program would be found too arduous 
and troublesome to carry out as a monthly pro- 
cedure for any great length of time We have 
found evidence of this difficulty in the cases of 
follow-up observation by ophthalmologists after 
he removal of one eye supposedly for unilateral 
retinoblastoma The ophthalmologist, finding it 
too trying to arrange for ether anesthesia has 
contented himself with infrequent examinations 
o the remaining eye without anesthesias In sev- 
eral such instances the tumor in the second eve 
became far advanced and m the end was dis- 

vered by the parents, who finally observed the 

tumoi tin ough the pupil 


We believe that we have found a reasonably 
satisfactory solution of the difficulty Up to this 
time, we oui selves have earned out all the 
ophthalmoscopic examinations on our patients 
One of us (H M ) administers the anesthetic 
and the othei (A B R ) makes the ophthal- 
moscopic examination With the facilities avail- 
able to us, these examinations can be most 
expeditiously carried out for both clinic and 
piivate patients m one of our private offices 
We have anesthetized and examined as many as 
ten children m the space of one hour and had 
them all out and on then way home within an 
hour and a half of the start of our project The 
children aie brought to the office early m the 
morning by special appointment, the paicnts 
having received instructions to omit breakfast 
and to instill homatropme at least one hour 
before ariiving at the office Chloroform is 
used as the anesthetic = The induction takes 
only one or two minutes The ophthalmoscopic 
examination then begins immediately and con- 
tinues as long as the child lies still, usually two 
or three minutes If a longer time is required, 
the mask is replaced for a minute or two, until 


iur giving a snort chloroform 
anesthesia is as follows The body of the child is 
immobilized by being wrapped in a sheet The admin- 
istration of anesthesia is not begun until the ophthal- 
moscopist stands at the side of the examining tabt 

Sou ''-anunat.on. 

Without any loss of time A standard anesthetic mask 

™ - “d 

w in 0 to 5 cc of chloroform, and the chlnrnfnmi 

bottle IS recorked and set aside Chloroform is never 

dripped onto the mask, either during the induction o^ 

child?" " ^"^stbesia The mask is placed over the 

^ beginning- the child will 

the'SSSom ef img'ular "and Sf and 

respiration The ° obstruction to 

begms to strugSc S tf morS"”" 

mask ,s rewel with chloroform (the boturre"'’ l’’a 
and set asidel and acrr.,n i ^ oottle recorked 

becomes regular breathing 

chloroform iT a sal and but that 

for ^induction of short anestaa for ^"fhild 'll'*""'' 

chlorlrm"f"rom le'bStTe'Co 1""' 
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the child quiets down \fterward the partly 
conscious child is carried into the rest room, 
he IS completely awake in about ten minutes and 
leaies the office under his own power m about 
thirty minutes more There is rarely any nausea 
In 150 or more examinations over a period of the 
last eleien yeais no untoward complication has 
occurred with the anesthesia, or after it, which 
appeared to be alaiming in the slightest degree, 
and no parent has objected to the repetition of 
the procedure , no examination has been de- 
ferred or omitted, because of any difficulty con- 
cerned with the anesthesia To one who has 
gn en short chloroform anesthesia for ophthalmo- 
scopic examinations to children bj' this routine, 
the contrast to the tedious admission to a hos- 
pital, the ether anesthesia and the long, and 
sometimes distressing, recovery is obvious 

737 Park Avenue 

635 West One Hundred and Sivtj -Fifth Street 

I 

ABSTRACT OF DISCUSSION 

Dr A F M deRoetth, Spokane, Wash 
The outcome of this disease without treatment 
IS blindness, followed by a miserable death An 
imestigation by Netherland ophthalmologists 
placed the incidence of retinoblastoma as 1 case 
in 34 000 births, a ratio indicating that 12 to 20 
cases of bilateral retinoblastoma occur each year 
in the United States 

In 50 per cent of the 24 cases in which the 
authors employed their method of treatment the 
tumor was arrested or a cure was effected, with 
resulting presentation of vision This percentage 
can be improved if the condition is discovered at 
an early stage The authors call attention to early 
signs uhich may indicate retinoblastoma Their 
introduction of the use of a general anesthetic 
for the thorough examination of these small 
children is to be welcomed 

It uas my good fortune to refer a patient to 
the authois three years ago Although the tumor 
IS located in the macula, vision is now 20/70 
Calcification of the tumor is still progressing, and 
the area of choroidal atrophy around the necrobi- 
otic mass is enlarging The child has anothei 
small tumor in the periphery, which has a typical 
“cottage cheese” appearance, an excellent char- 
acterization of the mass of calcified foci 

Retinoblastoma is radioresistant, and a large 
dose of radiation is necessary to destroy the 
grow th As to other treatment for this condition, 
a few permanent cures have been effected with 
ladium radon seeds and perforating diathermy, 
as in the cases of Schonberg, Moore and Stallard 
In Budapest, in 1938, my associates and I treated 
bilateral retinoblastoma w ith perforating dia- 
thermy in 2 cases This method was first em- 
plojed b} We\e In 1 case the tumor was pro- 
gressive after four or five months, but in the 
other case the growth was arrested and the pa- 


tient was apparently ctired one year after the 
operation Would it be advisable to treat a small 
tumor with perforating diathermy combined with 
fractional irradiation ? 

I should like to stress the responsibility of the 
physician for the offspring of these cured pa- 
tients He should impress the parents of the 
patient, and later the patient himself, with the 
possibility of the hereditary character of the 
tumor 

This procedure m the hands of the authors 
saves life and vision m half the cases of this 
deadly disease 

Dr Richard C Gamble, Chicago The 
authors have correctly termed their paper a 
report of progress, which indeed it is It is 
interesting to read their earlier papers, published 
m 1936 and 1942, and then to read this article 
One finds some change m technic, but little 
change in their interpretation of the effects of 
11 radiation on the tumor and on the normal 
ocular tissues, as shown by careful study of the 
fundus One finds considerable confirmation of 
the value of the procedure Dr Reese’s obser- 
vations on the changes m the fundus are classic , 
they should be carefully studied by any phy- 
sician who has under his observation a patient 
w'lth such a condition, for they state dearly when 
enough radiation has been given 

I have treated a few patients with bilateial 
retinoblastoma, and I have always used ladium 
instead of roentgen radiation I do not yet have 
the special cylinders that the authois have de- 
vised to limit the rays to a small portal, so I 
have felt that it was better to use radon seeds 
than to expose the entire eye to roentgen radi- 
ation with almost certain damage to the lens, 
cornea and conjunctiva if a sufficient dose is 
gii'en 

With the use of radon seeds the frequent small 
doses cannot be given However, the effect of 
radon seeds can be supplemented by use of radium 
applicators over the temporal portal as often as 
necessary The employment of such applicators 
fastened to a bridge in front of the pupil has 
had bad results In 1 case it seemed to cause 
a severe pannus, wdiich nullified an otherwise 
excellent result It is inteisetmg to see that the 
authors gave some radiation through the pupil 
in their earlier cases but discontinued the use 
of this portal after having discouraging results, 
m the form of phthisical eyes, blindness and 
death This point deserves emphasis because 
attention to the danger involved m the future 
wall save many patients from needless suffering 
and blindness 

The results obtained by Dr Martin and Dr 
Reese are magnificent To arrest the growth 
m 12 of 24 cases with preseivation of vision 
and to save the eyeball wnthout vision in 5 other 
cases is an achievement 

With regard to the cases in which the growth 
invades the choroid, the authors apparently feel 
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that tlie fractionated niadiation method is use- 
less It IS too slow I should like to ask then 
opinion with regard to the possible value of 
ti eating this type of tumoi by means of a Weve . 
diatheimy trocai plunged diiectly into the mam 
mass and by making seveial lings of micro- 
punctuies around this to seal oft the choioid, 
much as is done to close the hole in a case of 
letinal detacliment 

Dr Algernon B Reese, New Yoik Di 
deRoetth’s suggestion with regaid to the sup- 
plementation of 11 radiation with diathermy 
sounds feasible to me, particulaih* in view of 
the favoiable effects that diatheim} had in the 
cases he cited It adds an extia hazard, how- 


evei, and I wondei whethei the adiantages out- 
weigh the possible disad\ antages I piefei not 
to use diatheimy for the time being, until it 
can defimtel} be pioved whether oi not iiiadi- 
ation alone is adequate 

I agree wuth Di Gamble that it w'ould be 
much beltei to apply ladon seeds than to use 
diffuse loentgen ladiation In cases m which 
the tumoi has reached the choroid, it is my feel- 
ing that no treatment is of value, since the 
tumor glows so lapidly m the vasculai bed of 
the choioid that any measuie dnected tow^ard 
contiol of the growdh leads to destiuction of 
the eye I believe that theiefoie in such cases 
enucleation is indicated 
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The impoitance of psychologic tension in pro- 
ducing syndioines resembling oiganic disease 
fiist received widespiead recognition during 
\\ orld War I We -were left with the now out- 
moded terms of “soldiei’s heart” and “shell 
shock ” Since that time the importance of the 
ps} chologic aspect of medicine has increased until 
It borders on the strategic The present war has 
already gone through phases known as the “war 
of nen^es ” 

This paper has a tvofold puipose ( 1 ) the 
closer integration of psychiatiic states presenting 
ocular s3mptoms with the specialt} of ophthal- 
mology and ( 2 ) the anal} sis of a senes of cases 
of diseases of the eyes with special leference to 
ps3'chiati 3’^ 

One of the difficulties of ti eating psychiatr}' 
and ophthalmolog}’^ m one paper is that the tenni- 
nolog}”^ and the classification of psychiatric dis- 
ease are not 3'’et as uniform as are then counler- 
paits in the older specialty of ophthalmology To 
the variations in psychiatric tei minolog}’’ must be 
added the variations in the neuroses and psychoses 
at different stages of eiacuation from combat 
areas and in \anous theateis and zones of war 
Anothei confusing factor in the eialuation of 
psychiatric pioblems is that many patients, 
especialty those with mild disoideis, aie nevei 
examined by a ps3^chiatrist The inci easing im- 
portance of the ps3’'chiatnc side of medicine places 
more responsibilit}’- for propei psychiatric diag- 
nosis on specialists in other branches of the medi- 
cal profession It is as serious for a patient wuth 
an ocular complaint to have a physician w'ho 
neglects the ps3'chiatric side of his case as it is for 
him to have one who neglects the ophthalmologic 
or othei medical aspects 

AIATERIAI AXD METHODS 

The material for the present study was taken from 
lecords of a series of 2,500 refractions and ophthalmic 
examinations made by the same staff, under my direc- 
tion, in the e^e clinic at the Station Hospital, Stockton 
Field Calif 

* Formerh assistant ophthalmologist, Hartford Hos- 
pital, Hartford, Conn , ophthalmologist to Newungton 
Home for Crippled Children, Newungton Conn Con- 
necticut Institute for the Blind Hartford Conn , and 
American School for the Deaf, Hartford, Conn , con- 
sulting ophthalmologist to Manchester klemorial Hos- 
pital kfanchester, Conn 


All patients were subject to the same approach, that 
IS, they w'ere examined because of their ocular com- 
plaints A complete ophthalmic suney w'as performed 
including recording of the patient’s history, examina- 
tion of the external eye, the status of the ocular 
muscles and the visual fields, study of the ocular 
fundus, and, in most cases, refraction under cvcloplegia 

The diagnosis of ocular neurosis w'as made by ex- 
clusion, at the end of the examination The theori 
adhered to was that most persons had a reason for 
their complaints, and only w'hen no organic cause was 
found was a condition labeled neurosis 

In ophthalmology there are several variables to be 
considered before a diagnosis of neurosis can be made 
One of them is the low limit of refractive error that 
niav give rise to ocular pain Unfortunately, many 
physicians think of hysterical blindness as the most 
important type of ocular neurosis On occasion dra- 
matic instances of this occur, such as that of the 
student pilot who went blind on his first solo flight and 
had to land his plane by following directions given 
over the radio by' an officer m the control tower But 
the majority of cases of ocular neuroses are of a less 
dramatic variety They are so similar in history' and 
complaint to cases of true pathologic conditions of the 
eye that they cannot be differentiated without an oph- 
thalmic examination The experience of my colleagues 
and myself has shown that many ophthalmologists do 
not properly evaluate the type and degree of the neu- 
rotic symptoms in conjunction with the ocular findings 
Conversely', other diagnosticians may attribute all the 
ocular pains to neurosis when ophthalmic examination 
will reveal an organic cause for the pain in the eyes 

Records of patients with ocular complaints were 
surveyed from the psychiatric point of view It was 
found that there were three groups of persons with 
ocular symptoms (1) persons with simple psychoneu- 
roses, (2) persons with psychosomatic conditions, with 
the relative importance of the neurotic and the organic 
disturbance different in each case, and (3) persons with 
strictly organic disorders 

The incidence of neurotic patients in the group 
studied was low as compared with the proportion of 
neurotic patients (80 per cent, if the general impres- 
sion IS correct) encountered in iinspecialized civilian 
practice 

Most of the patients studied were members of the 
ground personnel of the Army Air Forces, and little 
ocular neurosis was found in flying personnel except 
that coincident with serious visual disease IMahnger- 
ing was a rarity 

A large majority of the patients studied had a re- 
fractive error, a muscular anomaly or some other con- 
dition requiring either medical or surgical treatment 
these patients were considered free of neurosis A 
small minority of the patients studied had a historv 
of neurosis but were found to have an organic basis 
for many of these symptoms, these patients were con- 
sidered to have psychomatic ocular disease Except 
for a chart of the visual fields in case 1, figures, charts 
and diagrams have been omitted from this study because 
of previously mentioned variables beyond immediate 
control 
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OCTjLAR war NEL'ROSES 


In general the A\ar neuioses foini a clinical 
entity based on anxiety They aie similai to the 
traumatic neuioses seen in ci\ ilian pi actice They 
may occur m eithei the acute oi the chronic foim, 
and frequently one patient ill go through vai ions 
stages of a neuiosis They piesent a wide 
variety of syndromes/ with most of which this 
paper is not primarily concerned 

Oculai neuroses form a small and unimportant 
gi oup of wai neuroses They ai e of impoi tance. 
however, to the ophthalmologist, who is called 
on to 1 ecognize them and to see that they get the 
piopei treatment In an attempt to give a true 
picture of oculai neuioses in their relation both 
to psychiatry and to ophthalmolog}' and to set 
them in their piopei light among other nai 
neuioses, it is necessary to outline a loose classifi- 
cation of the various types of neui osis 

I Psychoses 
A Organic 

1 With infectious diseases 

2 With disturbances of circulation and ex- 
haustion 

3 Senile and involutional 

4 With metabolic diseases 

5 With new growths 
B Toxic 

1 Caused by alcohol 

2 Caused by gases, metals, drugs, etc 
C Traumatic 

1 Traumatic delirium 

2 Post-traumatic personality disorders 

3 Post-traumatic mental deterioration 
D Functional 

1 Manic-depressive psychosis 

2 Dementia precox 

3 Paranoia 

4 With psychopathic personality 

5 With mental deficiency 

6 Undiagnosed forms 

II Psychoneuroses 

A Anxiety states 

1 Acute psychoses 
(o) Severe 

(fc) Mild 

2 Chronic ps3xhoneuroses 

(a) Early stress 

(b) Established tension 

(c) Exhaustion 

B Hysteria, conversion type 
C Psychasthenia or compulsive states 
U Neurasthenia and hypochondriasis 
n. Reactive depiession 

III Psychosomatic states 

IV Malingering 


Considering the vaiiable diagnostic cute 
psychiatrists and the variable sjmdrome r 
!^!!^!^ate as it is affected by tlTe re 

rosis ?n”NSlAf ’ J P War 

Foundation, 1943 ViU Mac 

New York Ihe Xf. Neuroses in 

’ "lacmillan Company, I943 


pioxmiity of the patient to the battle front 01 to 
bombing attacks, it becomes inoie impoitant than 
ever to emphasize the group to which a patient 
belongs lathei than to use terms of moie limited 
diagnostic cowiage 

Coupes oj Wo) Ncuio<;e^, Inc hiding Ociilm 
Nciu oscs — The w ai neui oses of all types, espe- 
cially the anxiety states, are not so dependent on 
abnormal psychiatric ^backgiounds as aie the 
civilian neuioses War neuroses aie predomi- 
nantly due to present stress and strain The 
piesent study is not concerned wnth the acute, 
severe forms of w'ar neurosis that bring soldieis 
back fiom the battlefields in ps}chotic states, 
the lesiilt of constant noise and turmoil, the kill- 
ing and the danger of war The anxiety fiom 
these causes, the mental conflict betw ecu duty and 
the instinct of self pieseivation, the fatigue and 
privation are obvious causes of then condition 


vjcuiar anxiet} neuioses aie of mild type, in 
contiast to severe anxiety states, wdiich lekilt 
from battle experience, resemble a true psychosis 
and are often diagnosed as schizophrenia The 
ocular neurosis, like the gastric or the caidiac 
neurosis, is seen behind the lines It is of the 
chronic type and is similar in man}^ respects to 
that seen in civilian practice The conflict is 
often, for instance, one of frustration, due m part 
to lack of promotion after long service and m 
part to other long-sustained states of dissatisfac- 
tion associated with Army life Frequently thei e 
are several conflicts, each of wdneh contiibutes its 
share to the vicious circle of dissatisfaction in- 
somnia and fatigue It is rarely a single dis- 
appointment that brings on the anxiety state 
Usually It IS the cumulative effect of the relentless 
conflict whatever it (or they) may be, with no 
tope of rehef, that sets the neuiosis in motion 

llac sTe r 

mid to o eineigency ineclianisn, 

a, d to overaction of the autonomic neivous sys- 
tem An anxietji state comes into being i„ the 
stage of early stress = It.may either pi ogress to 
the stage of established tension or siibsid! The 
anxiety State becomes pathologic when it persists 
mdK absence of stiimih sufficient to cause normal 


exposure, also have considerable beanng'L Ae 
acute neuroses of the front lines In the^ones of 
le inteiior these factors are usually absent as 
are shelling and blast injuries Fatigue is aTacto 
frequently associated wath development of the 
Not always is the fatig/e ttt of 

2 Stephenson, G V, and Cameron K An . 
gates the Navy, Bn, M J 2 ^03-607 (Nov Tg 
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physical exhaustion It ma} be the type that 
comes from pei forming a dull task ovei a long 
period 

Some neuiotic peisons undoubtedly have an 
inherited tendency to anxiety In 'Dthers there is 
no evidence of eithei hereditary tendenc}^ oi pre- 
Auous episodes of anxiety 

Sexual conflicts do not seem to ha^e much 
bearing on the anxiety ^type of war neuiosis 
The}' may constitute one factoi undei lying 
chronic maladjustment, but othei factors out- 
u eigh this aspect in most cases It is not neces- 
sary to go into the i elation of the hypothalamus, 
the coitex and the autonomic nervous system in 
this paper 

Some Common Types of PVai Nemoses — 
The term constitutional inadequacy covers a 
loosely classified group that includes various 
neurotic states, as well as some psychosomatic 
conditions, but it implies some deficiency in the 
inheritance of the patient and usually exists 
apart from the anxiety states 

Hysteria is often confused with the anxiet} 
state Hysterical states develop from conflicts 
between the cortical centeis which are the seat 
of the sense of duty and the lov er centers of the 
brain, whose chief function is one of self pres- 
ervation These states occui most frequently in 
suggestible peisons An uncritical peisonaht} 
IS often associated with hysterical manifestations 

The obsessive states aie moie complicated and 
may show up in cases of long-standing anxiety, 
especially in introspective pei sonahties 

Syndrome of Oculai Anxiety Neuiosis — 
Anxiety states vary as to type and degiee One 
person may be seen in diffeient stages of the 
anxiety state at different times The anxiet} 
syndrome of the advanced dealing station is the 
anxiety state in its most severe foim The 
anxiety states seen m men behind the lines are 
milder and are often not disabling, although the} 
undoubtedly would progress to the seveie type 
rapidly if the person affected weie subjected to 
the mental trauma of battle Morale and the pres- 
ence or absence of treatment, as well as the man’s 
tolerance for anxiety, make the breaking point 
of each person different 

No attempt is made here to sepaiate the syn- 
diome of the ocular anxiety neuiosis into sub- 
groups according to type or degree It is help- 
ful in understanding how the anxiety state 
develops to think of the stages of “early stress,” 
“established tension” and “anxiety with exhaus- 
tion,” but for the form imohmg the eyes this 
subclassification is unnecessary 

Ocular neurosis is not often associated with 
complaints referable to other organs, although 


when other organs are invoked, whether or- 
ganically 01 functionally, the neurosis is less 
likely to be cuied and is apt to come to a focus 
in some site othei than the eye 

The ocular neuiosis is not usually a disabling 
state It IS often associated with insomnia 
Headache is one of the most frequent symptoms, 
although the neuiosis may simulate almost an} 
type of oculai disease It has, however, never 
simulated glaucoma m my experience ® This is 
an important point, because in some textbooks 
the syndrome of oculai neurosis is described as 
involving blurred vision and the seeing of halos 
around lights, symptoms which, together with 
oculai pain and headache, are suggestive of 
chronic simple glaucoma to the ophthalmologist 
In the anxiety state headaches, ocular pains and 
easy \ isual fatigue are common Often there is 
twutching of the lids, wdiich may develop into 
true blephai ospasm When blepharospasm de- 
velops it becomes a form of hysteria While 
anxiety in a mild form is susceptible to wilful 
conti ol by i elaxation, w hen the patients are seen 
the tics of the eyelids and the blepharospasm have 
gone beyond the point where they are controll- 
able Photophobia is a fiequent finding, and 
many patients wuth oculai anxiety neurosis can- 
not be comfoi table without colored glasses 

The headaches cause seiious interference with 
efficiency Often they are of daily occurrence, ^ 
and they may persist for weeks, being poorly 
lelieved, if at all, by 12 oi more acetylsalicylic 
acid tablets a day The headaches may be found in 
patients who report having had cranial trauma 
in childhood without sufficient damage to justify 
the disturbance being classified as a post-trau- 
matic syndrome The headaches frequently ap- 
peal to be atypical migraine, although they usually 
do not respond to ergotamine tartrate The 
headaches were described by 2 patients as dif- 
ferent from migraine headache, which these pa- 
tients also had These headaches are sometimes 
associated wnth subjective disturbances in depth V 
peiception, although the tests for depth percep- 
tion give normal results The disturbances in 
perspective are difficult foi the patient to describe 
There is often a complaint of dizziness 

The visual disturbances associated with anxiety 
neuroses vary from transient attacks of blurred 
vision to transient spells of complete blindness, 
m which a patient will have to pull his car off the 
road for ten or more minutes We have examined 
several such patients shortly after their attacks ^ 

3 Weiss, E, and English, O S Psychosomatic 
Medicine, Philadelphia, W B Saunders Compan>, 1943, 
pp 35 and 490 
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and have always found the eyes and the visual 
acuity noimal and the visual fields noinial in all 
respects 

Undei the tension of the ph^ sical examination 
for oveiseas seivice, ne noted seveial patients 
with anxiety states who showed a loss of 40 to 
50 per cent in visual acuity and whose vision 
leturned to noimal during the lelative calm of a 
subsequent examination of the e}es None of 
these patients requiied tests for malmgeimg 
The same apparatus was used foi the tw'O tests 
During the lengthy ophthalmic examination, the 
numeious tests of muscular function and of the 
visual fields and the intenal of w^aiting for the 
cycloplegic, the patients became relaxed, and 
their vision returned to normal Only 1 of this 
group exliibited transient hypei tension as a re- 
action to the sphygmomanometiic determina- 
tion, and he also show^ed geneiahzed narrowing 
of his retinal aitenes, grade II, without sclerosis 
01 retinopathy 

Contrary to another contention of the text- 
books, the visual fields in this series of patients 
with oculai neuroses w^eie normal more often 
than not The well known gun barrel type of 
field was found frequently in patients wnth severe 
ocular neuroses, especially in men of low^ intelli- 
gence It is more apt, how'evei, to be associated 
with hysterical or obsessive states than wuth sim- 
ple chronic anxiety Ring scotoma was often 
found and was probably associated wuth the easy 
fatigability of these patients Interlacing of the 
color fields is also pathognomonic of a func- 
tional ocular disorder This finding is compara- 
tively rare, in our experience, and man}' diag- 
noses are made without it on the basis of other 
functional disturbances 

Patients with ocular neuroses of the anxiety 
t} pe frequently complain of seeing spots or webs 
in front of their eyes These spots move with 
movements of the eyes and are always more vivid- 
ly seen on a light background The functional 
variety of spots before the eyes is termed muscae 
vohtantes and is usually associated with noimal 
coi rected visual acuity In the absence of precipi- 
tates on the lens or the cornea, of opacities m the 
vitreous or of chorioretinitis, these spots are 
entirely harmless, and yet they cause endless 
trouble to the patient, as w ell as to the examining 
physicians, from the gastroentei ologist and the 
neurologist back to the opthalmologist 

One of the discomforts of the ocular neurosis 
is the burning of the eyes that is associated with 
epiphora Watering of the eyes is transient, is 
woise in cold w'eather and is not related to ob- 
struction of the teai ducts oi to abnoimal secre- 
tion of tears, although the lacrimal glands may be 


affected by the ovei functioning of the autonomic 
nervous system m anxiety states 

The syndrome of the ocular anxiety state may 
be said to include the following complaints with 
sufficient regularity to make it apparent almost 
immediately on talking with the patient oculai 
pain, headache, twutching eyelids, spots before 
the eyes and burning of the eyes, with epiphoia, 
photophobia and occasional distoi tion of perspec- 
tive Othei evidence of neurosis is often apparent, 
such as insomnia, perspiration of the palms, oc- 
casionally a speech defect and often a histoiy of 
nervousness 

C\sc 1— A private aged 20 suddcnl> w'cnt blind at 
roll call He had already had one attack of blindness 
the w'eek before In each instance the blindness was 
of short duration The patient stated that he had had 
severe headaches sfeadily for two weeks previous to this 
admission to the hospital 

Ophthalmic examination w'as made after physical 
examination and re\ealed nothing abnormal Vision of 
20/200 was improved to 20/15 wi^ the following 
correction right eye, — 1 50 D sph T — 1 25 D cyl , 
axis 180, left eye, — 150 D sph ^ — 1 00 D cyl. 





Chart of interlacing color fields The field foi 3/330 
white (fl) IS essentially normal The field for 5/330 red 
(b) interlaces in each eye wuth field for 5/330 blue (line 
of dots) 

axis 180 Orthophoria was present The visual fields 
showed moderate interlacing of color fields The 
form field was normal The blindspots were normal 
(right 5 by 6 mm and left 6 by 6 mm ) with white 
The external and the internal eye were normal 
The patient’s glasses were not changed, he returned 
to duty and carried on successfully 

Case 2 — A private aged 24 complained of blurred 
vision accompanied with severe headaches, which he 
had had for several weeks His eyes felt tired at the 
end of a day’s work He had twitching of the eyelids, 
which had been increasing during the past few days’ 
His history included overseas service in China and 
the Philippines, but he did not attribute his nervous- 
ness to war experience He had noted nervousness 
since the age of 12 years, when he was unconscious 
for fifty-two hours after a severe fall During his 
youth he had fainted several times from excitement 
He had had several attacks of abdominal pain during 
the past year, and on one occasion he ws admitted to 
an Army hospital because of the possibility of appen- 
^citis The diagnosis at discharge was psychoneurosis 
He had had enuresis until the age of 16 years 
Examination revealed a person whose voice quavered 
with emotion and who perspired freely at a comfortable 
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room temperature Refraction under a cvcloplegic 
ga\e the following results In the right eje, wuth a 
-j-0 25 D sph ^+050 D cjl, axis 85 MSion w'as 
20/15, in the left eye, with a +0 25 D sph ^ + 050 
D cvl , axis 90, it was 20/15 The external eye w’as 
normal There was exophoria of 1 prism diopter and 
no hjperphona Convergence was 7 prism diopters 
Divergence power was 3 prism diopters The visual 
fields and the fundi w'ere normal No glasses were 
prescribed 

This patient receued a short furlough and returned 
to duty He was able to understand his nervous 
makeup and planned to take steps to prevent nerrous 
exhaustion 

Case 3 — A private aged 24 complained that he had 
broken his glasses and could not get along without 
them He stated that he got headaches and inflamed 
eres from not w'eanng them 
Ophthalmic examination rerealed that the eyes were 
entirel}’' normal both externally and internally The 
muscular balance w'as normal There was 1 prism 
diopter of exophoria and no hjperphoria Convergence 
W'as 22 prism diopters Divergence was 12 prism 
diopters The vusual fields were entirelj normal 
Cycloplegic refraction revealed vision of 20/15 in 
each eye with the following correction right, + 0 50 
D sph +0 50 D cyl , axis 100 , left, + 0 50 D sph 
^ + 075 D cyl, axis 75 The patient had been wear- 
ing (and had vision of 20/20 with) glasses with the fol- 
lowing corrections right eye, + 0 25 D sph , left eye, 
+ 0 25 D sph This represented to us a false idea 
on the part of the patient, namelv, that he needed 
glasses for constant wear We found no other evidence 
of neurosis and tried to convince the patient that he 
would get along as well without glasses 

It might be argued that this patient needed his 
full cyhndnc correction ^Ve have often pie- 
scribed c)dinders of this strength This case is 
cited to emphasize the importance of weighing the 
ps} choneurotic symptoms against the ocular 
findings We felt that since the patient had been 
happy with a simple sphere, theie w'as no need 
to correct his C)hnder, and that most of his 
ti ouble w as psychologic 

These 3 cases illustrate the fact that ocular 
neurosis has no relation to refractive error In 
some cases orthometropia is associated w'lth 
weighty S 3 'mptoms On the other hand, laige 
ref 1 active eiiois are found in tiuly neurotic 
persons 

Case 4 — A guard aged 22 was referred to the e>e 
clinic because of his ocular complaints and a question 
of compensation 

His chief complaint was that he saw a spot before 
one e>e that looked like a cluster of small bubbles 
He also had headaches and stated that his eyes fre- 
quentlv became red He attributed all his S 3 'mptoms 
to an injury' sustained when a shingle blew off a roof 
and struck him in the right eye while he was patrolling 
The accident happened in April 1942 He was treated 
for two days in the dispensary, and when the bandage 
over the eye was removed he saw the spot in front of 
Ins right eve He was sent to the clinic because tlie 
spot had enlarged to such an extent that it could now 
blot out a jeep 50 feet (15 meters) away' Immediatelv 
after the injury he had been referied to a civilian ev'e, 
ear, nose and throat specialist who treated the eve 
for a while and then discharged him as cured Because 


of his continual complaints the patient was referred to 
an Army hospital, where he saw another eye, ear, nose 
and throat specialist This physician saw a small 
opacity in the lens, which he mentioned to the patient 
Examination of this spot in my clinic showed it to be 
congenital and no larger than a speck of dust 

At a later date the patient was referred to San 
Francisco, where an ophthalmologist who examined 
him stated that there was evidence of an old hemor- 
rhage in the retina We did not see the patient until 
fifteen months after the injury, but at that time there 
were no scars in the retina 

Examination revealed that the patient had blepharo- 
spasm Vision was 20/100 uncorrected m the right 
eve and 20/30 m the left Externally both eyes showed 
moderate redness, due to mild follicular conjunctivitis 
Local use of ey'e drops was prescribed 

Considerable time was required for examination of 
the patient because of his apprehension, but finally a 
careful observation of the fundus was made The only 
ocular abnormality was the previously mentioned con- 
genital opacity of the lens, the size of a speck of dust ^ 
The cornea and the media were clear There was no 
evidence of a retinal detachment The choroid showed 
normal pigmentation in the periphery The nerve head 
was distinct and without pallor 

Visual fields were taken with some difficulty because 
of the pain which the patient felt in his eye during the 
examination The fields showed a generalized contrac- 
tion m the right eye but were normal in the left eye 
Refraction under a cycloplegic showed that vision of 
20/20 could be obtained in the right ey'e with + 0 50 
D sph and in the left eye with + 0 25 D sph T + 

0 25 D cvl, axis 99 Measurement of the phonas 
was normal 

The spot seen by the patient was visible only on a 
light background and was not visible ophthalmoscopi- 
cally, nor did it show as a scotoma on examination 
of the visual fields It was diagnosed as muscae voli- 
tantes 

Had this patient’s complaints been recognized 
as psychoneurotic by the first four physicians 
who saw him, he never w'ould have progressed 
to the acute state of ocular anxiety neurosis 

The psychic element in every case should be 
detei mined before treatment or other disposition 
IS made In cases of injury or suspected disease 
of a highly specialized organ such as the eye, 
specialized consultation is advisable Only the 
physician w'ho is absolutely sure of himself can 
diagnose the absence of organic disease In cases 
of doubt a neurosis grows luxuriantly 

Diffeieuhal Dwgnosjs— It is not yet entirely 
clear just w'here the dividing line lies between the 
refiactwe errois that do and those that do not 
cause ocular pain and asthenopia Undoubtedly 
mail}' persons w'ho have a smaller error than 
125 D need glasses Especially m cyhndnc 
collections does one see symptoms relieved by 
0 50 and 0 75 D In myopia a spherical coirec- 
tion of 0 50 D makes a gieat difterence and often 
leliev'es asthenopia which is unaccompanied with 
neuiosis The dividing line between neurotic 
and pathologic is not definite It must be drawn 
m each case b} estimating the weight of each 
factor 
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The cases ^^hlcll are consideiecl to iiivohe 
neuroses in tins series aie those in nhich the 
patients did not have sufficient pathologic changes 
in the eyes to justify then complaints That must 
be the basis of the diagnosis in eveiy case It 
leaves a vaiiable factor — the phjsiciaii nhich 
will become moie neaily a constant as moie 
attention is paid to the neuioses Anothei 
variable is the degiee of neivous exhaustion in 
the patient, especially in the patient wuth an 
anxlet^ state In w^artime this is almost alway^s 
gi eater than in peacetime In patients with 
nervous exhaustion a small defect may give use 
to disabling psychosomatic symptoms, or the 
exhaustion may be a factoi in a simple neurosis 

Hystcua and the Obsessive State — Hysteiical 
and obsessive phenomena m patients with oculai 
neuroses seem to have moie relation to the genetic 
background and to a previous neurosis, especially 
one of a long standing, than do anxiet}'^ neuioses 
with ocular manifestations These conditions aie 
too complicated for the ophthalmologist to classify 
psychiati ically 

Some of these manifestations aie defense 
mechanisms Most of them are not associated 
w ith anxiety, although they may be found in un- 
tieated oi pooily treated anxiety states of long 
duiation In the majority of patients with these 
conditions there is bland complacency Hysterical 
and obsessive states were rarely encountered in 
this series The following cases illustrate the 
obsessue state, or conversion hysteiia 


Case 5 — A private aged 21 reported for an oph- 
thalmic examination because his head “felt hght ” He 
had noted this feeling all his life, but it became worse 
after he entered the Army He had no ocular com- 
plaints, although he had insomnia He was able to do 
all his work without difficulty He sat quietly without 
looking at the examiner and showed evidence of being 
iiitroveited and of the schizoid type He was not intei- 
ested in reading , when pressed, he admitted that he liked 
to bow 1 but said he had not done much of it in the Army 

Examination revealed his vision to be 20/80 m the 
right eve and 20/100 in the left He w'as able to read 
0 75 111 with each eye The refractive error was 
as follow s right eye, -f- 0 25 D sph T -f 0 50 D cyl , 
axis 105 (vision 20/80) , left eye, -t- 0 50 D sph T 
0 50 D cyl, axis 15 (vision 20/100) 

The visual field was contracted to within 30 degrees 
111 each eve, and a relative central scotoma was present 
111 each eje The blindspots could not be mapped out 
because of lack of cooperation There were 4 prism 
diopters of esophoiia, 18 prism diopters of convergence 
and 12 prism diopters of divergence External exam- 
ination gav e normal results , ophthalmoscopic exami- 
nation revealed only a remnant of a pupillary mem- 
irane m the right eye Examination showed the fundus 
to be normal 


^ ision of 20/80 and 20/100 is too poor to enable a 
son to do all the things this patient did without diffic 
alarmed by the poor vision It was 
inf.p No ocular treatment was offered 

nt He was referred to the psychiatrist 


The following cases aie fuithei examples of 
obsessive states oi conieision hysteiia 

Case 6 — -A technician (fifth class) aged 28 was re- 
ferred to the eye department because he had been told 
that medical discharge for liis poor vision was indi- 
cated He was said to be able to carry out the duties 
assigned him, and thercfoie his officers were desirous 
of retaining him if regulations permitted 

He complained of aching in the head and eyes which 
occurred about four times a w^eek and usually lasted 
two days at a time He had noted spots before his 
eyes for years His vision had begun to blur foui 
years piior to this examination, but he had not been 
examined pieviously and, according to his history, had 
never worn glasses 

Examination revealed the eyes to be normal extei- 
nally and internally In the right eye vision was 20/400 
(no Jaeger) with a -J- 4 50 D sphere, and m the left eye, 
20/300 (Jaeger 7) with a -f 4 00 spheie 
His visual fields were normal except for relative 
central scotomas He had 4 prism diopteis of eso- 
phoria, 29 prism diopters of convergence and 5 prism 
diopters of divergence Since he had never woin 
glasses, It was consideied advisable to give him a full 
correction 


A case of this type belongs in the psychoso- 
matic group, but the obsessive or hysterical char- 
actei of the pool vision was so marked that it 
outweighed the large lefi active error One mis- 
take m handling this patient was made by the 
peison who told him befoie ophthalmic consul- 
tation was obtained that he w^as to be discharged 
fiom the Aimy The patient probably had am- 
blyopia ex anopsia of his light eye, but the pooi 
vision in his left eye should have improved with 
glasses After two months of trial of glasses, 
obseivation and reassuiance and a reexamination 
of his eyes foi evidence of progressive visual loss 
oi inci easing size of scotomas, he w’-as refeired 
for psychiati 1C treatment 

No change in his vision was obtainable with 
any lenses Although he was more comfoi table 
wnth them at times, no evidence of malingering 
was uncoveitd, although several examiners sus- 
pected a vaiiable amount 


C.ASE / ■ 


-ix neaimy young soldier, a mechanic of 19 
years, was hit on the head by the tip of an airplane 
wing It was a mild blow, occurring as he lifted his 
head after bending ovei He was not stunned, nor did 
he report to the physician, but two weeks latei he 
suddenly suffered an attack of blindness, which lasted 
an hour Similar attacks occurred with increasing 
trequency He was hospitalized, transferred several 
times to other hospitals and finally discharged from 
service because of these attacks of blindness They 
could be brought on by a gentle bump on his occiput 
Jarring the cranium in any other way would not brins 
on an attack, but if anything or any one bumped his 
bffiXess^''^'" slightly, he would suffer an attack of 

These spells came on whenever the patient was struck 
on the occiput during his stay m the hospital, but after 
his discharge he was able to work without difficulty 
in a subdepot at an air field He letained the feai 
that if he receiyed a blow he would go blind, but m 
nearly a yeai no complaint uas made This shows 
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that his spells of blindness had been motivated b^ a 
desire to get out of the Arm> In other nords, the}' 
served a purpose, and on that basis the} were classed 
as h}steiia 

Ophthalmic examinations, including examinations of 
the 1 isual fields, always ga^ e completely normal results, 
whether performed at the patient’s original station or 
at other stations 

PSYCHOSOMATIC OCULAR DISORDERS 

The dividing line betw een the neuroses and the 
psychosomatic states is not a straight and narrow 
one The gioup of cases of the lattei condition is 
composed of those in whicli there Mas evidence 
of (1) ps} choneurosis (frequently an anxiety 
state) and (2) ophthalmic abnormality on exami- 
nation 

Too mam ejes have been lost as a result of 
chronic simple glaucoma to permit one to lose 
sight of the fact that a pathologic condition in the 
e}e often does not gue rise to S 5 'mptoms A 
diagnosis of ps} chosomatic state is not tenable 
M'lthout complete ophthalmic examination The 
limits of oculai patholog}' and the classifications 
of oculai disease are }vell defined Included 
among pathologic abnormalities aie those of 
pathologic phrsiolog}, such as diveigence excess 
and divergence veakness 

The complaints of the patients nith psychoso- 
matic disordeis Mere similar to those of patients 
M ho had only an ocular neui osis, but the exami- 
nations revealed a pathologic condition In some 
patients one eye had been removed because of in- 
jury or disease The other ej'e gave occasion for 
oculai complaint and yet on examination Mas 
found to be M'lthin normal limits A one-eyed per- 
son cannot be classed as normal The remaining 
eje may be subjected to stiain because it is an 
onl} eye, and the psychic tiauina of the loss of an 
eje makes the patient unduly sensitne to symp- 
toms in the remaining e3'e In these patients all 
the etiologic factors foi a psychoneurosis M'Cie 
piesent in addition to an actual pathologic con- 
dition — the loss of an eye Other patients in this 
group had had operations foi stiabisinus, usuallj' 
M'lth good results, but they had frequent head- 
aches, and the M'eaker eje gave them occasional 
pain 

In this gioup are the patients Mith muscle 
imbalances, for example, a man with divergence 
weakness w'ho has orthophoria for near vision 
and 7 prism diopters of esophoria for distance, 
Msion was 20/15 in each ej'e, and refractne 
error -j- 0 50 D cj'I in each ej e Such a person 
ilia}' M ell displaj physical sj'niptonis, but there is 
frequently an overlai of neurotic symptoms A 
case was included m tins series in which diver- 
gence excess was associated with impending 


diveigent strabismus and exophoiia of 14 prism 
diopters Refraction showed that for vision of 
20/15 the following corrections w'ere required 
right eye, -f 0 25 D sph C + 0 25 D cyl , axis 
10, left eye, -1-0 50 D sph C + 025 D cyl, 
axis 175 In this group are also found the large 
refractive errors, for instance i ight eye, — 14 00 
D sph and left eye, — 14 00 D sph — 1 00 D 
c}] , axis ISO, or right eje, — 1 75 D sph C + 
400 D cyl , axis 115 (vision 20/20) and lett eje, 
— 3 00 D sph 3 + 6 50 D c} 1 , axis 75 (\ ision 
20/40) A person wnth this erroi in refiaction 
M ould be unusual indeed if he did not have ocular 
complaints Without a refraction he might be 
termed a “gold brick” After the reti action 
knowledge of his error requires that allowances 
be made for deficiencies in vision 

Patients wnth deficiencies in fusion aie included 
in this group A patient, aged 26 with alternate 
suppression and wnth no other abnormality evi- 
dent on examination, stated that he could not 
get along without glasses whose strength was 
-f- 0 37 D What oculist could saj' that this con- 
viction had a purely neurotic basis ^ The w eight 
of the neurotic symptoms must be evaluated , so 
must the evidences of pathologic change Patients 
M'lth true and permanent hyperphorias make up 
a good percentage of this group They almost 
all have headaches and bluried vision They 
get some relief from vertical prisms if they will 
M'ear them, but the ocular symptoms persist 

Patients W'lth anisometropia and aniseikonia 
also belong in this group The^' har'C real refrac- 
tive errors but are constantly inefficient m their 
MOik because of ocular discomfort 

Case 8— A soldier aged 23 was operated on m the 
Army for divergent strabismus A 10 degree over- 
correction was evident The patient stated that he 
Iiad been told he did not require glasses because one 
eye was amblyopic He came in requesting further 
surgical treatment He was in a mild anxiet} state, 
and because of this operation was not considered adiis- 
able In order to put off operation, a complete oph- 
thalmic examination was made 

The findings W'ere significant, but the most impor- 
tant factor obtained from the examination was the 
patient’s confidence and cooperation It w'as tound 
that his refractive error was right eye, -f 400 D 
sph /J -f 1 25 D cyl , axis 80 (vision 20/800) , left eye, 
-f 1 50 D sph T -I- 0 50 D cyl , axis 75 (vision 20/30) 
We convinced him tliat all he needed w'as glasses 
His anxiety cleared up greatly, and after he had worn 
the full correction for two months, his eyes became 
grossly parallel 

Case 9 A private aged 21 complained of headaches 

and burning e} es He stated that he w as chiefly con- 
cerned because of attacks of blindness in his good eve, 
w'hich occurred about four times a week At these 
times he lost half the vision in his good eye, usuall} 
the upper half, he could see the lower halves of objects 
during these episodes One of these attacks had re- 
cently occurred in the morning in the barracks , an- 
other, while he was driving his car 
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He was studied especially from the point of view 
of vascular spasm Even w'hen he w'as given vaso- 
dilating drugs the attacks occuired He did not 
seem to recover any sooner after inhaling amyl nitrite 
The macular vessels in his good eje were always 
observed to be wide and normal 

The vessels m the amblyopic eye were slightly atten- 
uated, although no evidence of vascular spasm was 
noted Roentgenograms of his ocular foramens were 
normal, as were roentgenograms of his skull Frequent 
examinations of his vusual fields showed only slight 
enlargement of the blindspot shortly after these attacks 
The altitudinal anopsia was never demonstrated by 
examination of the visual fields, although he reported 
to the clinic within ten minutes after having one of 
his spells 

Ophthalmoscopically the nerv'e heads were entiiely 
normal Refraction revealed the following error right 
eve, -f 0 50 D sph (vision 20/20), left eye, -j-4 50 D 
sph C -r 3 50 D cyl , axis 100 (vision 20/400) 

He stated that the loss of vision in his left eye was 
due to an accident in childhood in which he had injutcd 
that eye with a wire No evidence of a perforation 
was seen in the cornea, the sclera or the retina His 
poor vision was attributed to ambljopia ex anopsia, a 
conclusion which was borne out by a typical wide field 
with a normal blindspot but with a central scotoma 
When he was assured that his complaints had a 
nervous basis and that he was not going to lose his 
good eve, he showed gradual improvement He finally 
went for eight months without any spells of blindness 
His only ocular treatment was a full correction for 
the refractive error 

TREATMENT 

As has been stated, patients wnth ocular com- 
plaints fall wnthin one of three groups (1) pa- 
tients with simple neurosis, (2) patients with 
psychosomatic conditions and (3) patients with 
strictly organic disorders The symptoms of 
the three groups may be identical None of the 
patients can be treated until after careful and 
complete ophthalmic examination of the external 
eye, the muscular balance, the ocular fundus 
and the visual field, followed by cycloplegic re- 
fi action and often postcycloplegic study in pa- 
tients under 40 

There is no routine simplified form of treat- 
ment for any of these three groups of patients 
For patients with the anxiety type of neurosis 
with absolutely normal ocular findings the treat- 
ment is one of reassurance by the ophthalmolo- 
gist Relaxation of the ciliary mechanism is a 
powerful sedative to the overactive autonomic 
system of some of these highstiung patients In 
the ev ent of persistently recurrent symptoms the 
patient must be referred to the psychiatrist 

There are two equally pooi methods of treat- 
ment used m cases of ocular neurosis m which 
the neurosis is not properly evaluated 

One extreme of poor treatment is illustrated 
m the case of a patient wuth simple myopic astig- 
matism who was told by his optometrist m civilian 

ite that he would have been blind in another 
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three months if he had not been fitted with 
glasses The anxiety state, of couise, fed on this 
fear Complete ophthalmic studies levealed vnsion 
of about 20/40 with coriection dm mg the state 
of anxiety tension, but at othei times of 20/20 
Glasses weie necessary for the coirection of the 
myopia, but psychotherap} m the form of a dis- 
cussion of his condition was most impoitant 

The other objectionable method of tieatinent 
is that of labeling such patients inalmgeiers and 
consideiing them deseivmg of disciplinary action 
The stigma of being classed as a malingerer adds 
to the anxiety state The feeling that some disease 
is present, though undiagnosed, also increases the 
anxiety 

The subjective findings here resemble those in 
many other oculai diseases A complete oph- 
thalmic examination is always indicated as the 
primary diagnostic step, and also as a foundation 
foi the pioper therapeutic appioach A general 
ph 3 ’^sical examination may be indicated if sus- 
picion is aroused concerning actual organic dis- 
ease or focal infection It is a serious mistake not 
to recognize pathologic conditions m these pa- 
tients The patient must be told gently but 
f lankly that his symptoms aie without organic 
foundation If he is inadvisedly given glasses or 
eye drops aie presciibed to help clear up the 
spots, the neurosis persists and usually is aggia- 
vated Most of these peisons have a high ordei 
of intelligence and insight and respond well to 
theiapy of the chronic anxiety state, but eye 
diops will nev^ei cure the spots before their ejes, 
and glasses only “make them see the spots bettei ” 

These patients need reassurance, and they must 
be taught to have insight into their own problems 
Over the course of yeais an annual physical or 
ophthalmic examination is advisable Often an 
anxiety neurosis may be kept m the early stages 
by proper handling If the neurosis is improperly 
handled or the patient subjected to stress beyond 
his capacity to sustain, the condition will go on to 
anxiety with exhaustion, or even to severe acute 
anxiety 

In treatment of hysteria and the obsessive 
state, ophthalmic examination is necessaiy to 
rule out organic disorders, but when this has 
been done, the patient should be refeired to a 
psychiatrist 

In cases of the anxiety t}pe of neuiosis with 
a small refractive error it is necessary to evaluate 
the degree of anxiety as well as the degree of re- 
fractive erior Often a patient with this type of 
neurosis does well after a frank disclosure of the 
neurosis, and he often will agree that he recog- 
nizes his neiwous temperament In addition, cor- 
rection of the refractwe error is often an aid m 
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rehcMiig the patient of some of his symptoms 
]Most of the patients with an anxiety neurosis 
leceived no glasses unless they stated that they 
could not get along without them In some of 
these persons the use of glasses amounted to an 
obsession It is impossible to make it a rule to 
correct only errors of 1 00 D or over or to diaw 
any othei arbitrar}^ line on one side of which 
simptoms are consideied to have an oiganic 
basis and on the other side of vhich thev are 
thought to be psychoneurotic 

In dealing vith laige lefractive errors ot the 
h 3 permetiopic type, should the psychoneui otic 
patient be given a full correction for an eiioi 
V Inch in a normal patient w ould be corrected b}' 
only 50 pel cent of the cycloplegic findings^ Heie, 
again, it is impossible to make a fast rule 

It has been a common procedure to correct 
smaller eriors m private practice than in the 
more socialized Army practice Moie time is 
a^allable and is required in treating the private 
patient The decision rests with the lefraction- 
ist, and an important fact to be consideied is the 
actual state of the accommodation In cases of 
less than average accommodative power more 
coirection is indicated Duane’s table of average 
accommodative power is an impoitant adjunct to 
the Prince rule On the assumption that fatigabil- 
ity IS a finding and a symptom of neurosis, the 
full coirection of hypeimetropic lefractive error 
has considerable weight m its favoi 

It has been our practice to coriect all cylin- 
dric ei roi s ovei 0 50 D and to con ect myopia 
fully 


Many patients w ith large ref i active eri oi s come 
m for examination wuthout any oculai com- 
plaints I have nevei seen a neurotic patient wuth 
a large refractive error wdiich gave him no symp- 
toms Most of the patients wuth neuioses liaAC 
small refractive errors or orthometropia 

Among the patients with neuroses one encoun- 
ters occasionally a variable hyperphoiia It 
vanes from day to day and also varies with the 
administration of a cycloplegic It has been our 
practice not to give vertical prismatic coirection 
to ail)'- patient unless the hyperphoria lemained 
constant These patients were normal m regaid 
to function of the ocular muscles None of them 
show'ed even mild paresis of extraocular muscles 
Do these patients belong in the neurosis gioup or 
m the psychosomatic group ^ The o\ei active 
autonomic nervous system maj possibl) be the 
cause of the variable hyperphoria, as w ith cardiac 
neuroses there is sometimes tachycardia oi iiiegii- 
lar ihjthm 

Orthoptic treatment of such patients has much 
m its favor providing the patient understands his 
underlying neurosis Prismatic glasses aie not 
to be considered 

The treatment of neurosis does not include 
surgical inten'ention For patieilts wuth ps}- 
chosomatic states with a considerable psychic 
element an elective surgical procedure is contra- 
indicated In these patients temporar) impiore- 
ment is often seen after an operation, but the 
neurosis recurs later, to make the phj sician re- 
gret that an operation had ever been performed 
These patients do best wuth medical tieatment 
of their ocular defect and with psychiatiic con- 
sultation 
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Lysozyme is a substance in tears, desci ibed by 
Fleming ^ in 1922, winch has a sti ong lytic action 
on certain organisms It is also found in nasal 
mucus and in saliva, but it is especially abundant 
in egg white, tears and leukocytes 

Lysozyme is characteristicall}^ a feiment It 
IS water soluble, will not pass tbiougb a senii- 
permeable membrane and is destroyed by boiling 
w'ater but not by light oi drying Its optimum 
action in a neutral medium is attained at 56 to 
60 C 

Lysozyme even in high dilutions destroys man} 
saprophytes of the air and is, therefore, thought 
to have the function in the eye of keeping the 
conjunctival sac free from atmospheric oigan- 
isnis The significance of lysozyme for pathogenic 
organisms is debatable,^ but Ridley ^ maintained 
^ that it does prevent the growth of some organ- 
isms 

For further details on the lytic punciple of 
tears, the reader is referred to the works of 
Fleming,^ Fleming and Allison, Ridley,® Wolft.” 

From the Institute of Public Health, Rome, Italy 

1 Fleming, A On a Remarkable BactenoUtic 
Element Found in Tissues and Secretions, Proc Roy 
Soc , London, s B 93 306, 1921-1922 

2 (a) Callerio, C Studi sul lysozym. Boll d 

Soc med-chir, Pavia 46 699, 1932 (b) Venco, L 

Ricerche sul lysozym nelle lacrime, Rassegna ital 
d’ottal 2 519, 1933 

3 Ridley, F Lysozyme An Antibacterial Body 
Present in Great Concentration in Tears, and Its Rela- 
tion to Infection of the Human Eye, Proc Roy Soc 
Med (Sect Ophth ) 21 55, 1928 

4 Fleming, A, and Allison, V D Further Ob- 
servations on a Bacteriolytic Element Found in Tissues 
and Secretions, Proc Roy Soc , London, s B 94 142, 
1922-1923, On the Development of Strains of Bacteria 
Resistant to Lysozyme Action and the Relation of 
Lysozyme Action to Intracellular Digestion, Brit J 
Exper Path 8 214, 1927 

5 Ridlej, F The Tears (L\sozj'me), in Ridlej, 

V , and Sorsby, A ^Modern Trends in Ophthalmologv, 
note 3 ^ Co, Ltd, 1940, p 383, foot- 

* 7 C K Untersuchungen uber das Lysozym, 

19^ 54 Therap 50 88, 



Fig 1 — Normal appearance of the cocci (from air) 
in saline solution X 19,400 



Fig 2— Cocci in the first phase of lysis with 
bsozyme X 19,400 
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Nakamura," Andeisen,® Hallauei,® Cavka and 
Prica,’^® Calleiio and Venco and Caselli 

L}sozyme difters from bacteriophage m that 
it IS not self repioductive and is not used up din- 
ing the process of lysis The spontaneous repio- 
duction of bacteiiophage is eiident by its spiead 
through a bacterial cultuie as shown b}' the 
clear spots on the surface of the culture 
Lysozyme also difters fiom bacteiiophage m that 
It IS not specific for living organisms, as is 
bacteiiophage 

Ruska’s recent observations on bacteriophage 
with the election micioscope have shovn that 
the bacteriolysis is produced by the agent of 
the Tvort-d’Heielle phenomenon These recent 


Ijsozyme uith that of bacteriophage Further 
studies in this field, such as electron microscopic 
obsenations on the behavior of aging in organ- 
isms and on some othei forms of lysis (distilled 
watei, bacteriolysis and peptic digestion), have 
not been possible because the electron microscope 
of the Superior Institute of Public Health was, in 
the first days of October 1943, taken to Germany 
b}^ 01 del of the German military authorities 

mcHNic 

We were unable to .obtain strains of Micrococcus 
hsodeikticus, which Fleming isolated from the air 
and which is relativel\ sensitive to Ij^sis We used, 
instead, two strains of gram-negatn e cocci of the 
sarcma tjpe, which produce a pink-yellow' pigment 



Fig 3 — Cocci in the second phase of lysis w'lth Ij'sozyme A, X 18,200, B and C, 19,400, D, 18,200 


observations induced us to make a similar study 
on lysozyme with the electron microscope so 
that we. could compare the bactenoly'tic action of 

7 Nakamura, O Ueber L^ soz 3 mw'irkungen, Ztschr 
f Immunitatsforsch u exper Therap 38 425, 1923 

8 Andersen, O Untersuchungen uber das Lysozyni 
aus dem Micrococcus Ij sodeicticus, Ztschr f Immum- 
tatsforsch u exper Therap 70 90, 1931 

9 Hallauer, C Ueber das Lj'sozjm, Zentralbl f 
Bakt (Abt 1) 114 519, 1929, Khnische und expen- 
mentelle Untersuchungen uber dem Lvsozymgehalt m 
Bindehautsack u in der Tranenflussigkeit, Arch f 
Augenh 103 199, 1930 

10 Caika, V, and Pnca, M Ueber Lysozymwir- 
kung in normalen und pathologischen Augensekreten, 
Arch f Ophth 121 740, 1929 

11 Caselli Ricerche sulla bactenohsi Dimostrazi- 
one del germi dopo la Iisi da lisozima. Boll d 1st 
sieroterap milanese 22 336, 1943 


(fig 1) These w^ere isolated from the air and were 
particularly sensitive to the action of lysozyme 

Twenty-four hour agar colonies of these organisms ^ 
were emulsified m tears diluted with isotonic saline 
solution in proportions of 1 50 and 1 200 Tears 

w'ere obtained bv mechanical irritation of the 
conjunctiva The bacterial emulsions were mixed with 
tears and incubated in a test tube at 37 C Samples 
were taken at different times, from fifteen minutes to 
three hours, and the degree of lysis was determined 
As a control, an emulsion of organisms was used 
without tears As soon as the sample w'as taken frorn 
the incubator, a few drops of fixatne in the form o 
a 10 per cent concentration of solution of formaldehyde 
U S P or of 1 per cent osmic acid was added The 
fluid in the test tube was centrifuged at a rate of 10,000 
revolutions per minute for twenty seconds, the super- 
natant fluid withdrawn and the sediment washed with 
distilled w'ater This process was repeated three times 
The washed sediment was then examined with the 
electron microscope 
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RESULTS In the second phase the piotoplasm became 

The following three successive phases of lysis gieatly fragmented, especially at the peiipheiy, 
produced by l}soz}me could be identified uith and showed pai tides of various sizes In some 
the oiganisms used cases these neie placed close to the bacteiial 

In the first phase theie v as a laiefaction of the membiane, like the beads of a rosaiy The organ- 
bacterial piotoplasm This was incomplete and ism tended to swell, a phenomenon pieviously 
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transparent space appealed beloii the membiane 
(fig 3) 

In the thud phase the fragmentation of the 
protoplasm had advanced to total plasmolysis 
The body of the bacteria had snollen to various 
degiees, being extreme in some and onl}- model - 
ate m otheis (fig 4) The sac foiined by the 
bacterial membrane nas intact and became al- 
most transparent It contained amoiphons pioto- 
plasmic residues (figs 4D to F) 

In none of the thiee phases was it possible to 
obsen^e protoplasm passing out of the bacterial 
membrane or dehiscence of the lattei But the 
membrane did not have a noimal appearance In 
the more adr anced stages of lysis it often had a 
characteiistic shagreen appearance We did not 
obsen^e mteinal protoplasmic residues, a fact 
nhich suggests the presence of a central nuclear 
substance more lesistant to the lysis In none of 



Fig 5 — Bactenophagia of a coccus, which appears 
surrounded with bacteriophage bodies 


the phases were an} coiptisculai elements found 
outside the bacterial membiane, such as are ob- 
seived with lysis produced by bacteriophage 
The pi ocess of lysis w as not uniform in all the 
bacteria Onh after several hours ivas it com- 
plete for all the organisms After thirty minutes 
bacteria m the last stages of l}sis rvere found 
adjacent to others which weie still intact There 
were no consistent morphologic differences in 
the organisms fixed with the solution of formal- 
delude and those fixed with osmic acid 

The conspicuous difference in lysis produced 
lu 1} soz} me and that produced by bacteriophage 
was tlie absence of the round or cjlindric bodies 
found outside the bacterial bodv with bacterio- 
phage and considered bi Ruska as Ining ele- 
ments (figs 5 and 6) The absence of these 
forms with l\so?\me confirms the idea that 


l 3 ^soz 3 me is a leiment and is clearly different fiom 
bacteriophage This observation is consistent 
wnth the hypothesis that bactei lophage is a true 
living organism 

Theie aie morphologic difteiences m the bac- 
tei lal body dissolved by bacteriophage and that 
dissolved by lysozyme In the lysis of bacterio- 
phage theie IS no evident fragmentation of proto- 
plasm, as is evident in the photographs here 
reproduced and in those of Ruska The bacterial 
membrane apparently remains intact with both 
agents, although there may be some change in its 
peimeability, as has been previously observed 
wnth the action of bacteriophage 

Sulfonamide compounds, on the othei hand 
cause dihiscence of the bacterial membrane, w'lth 
escape of altered protoplasm (fig 7), a phenom- 
enon lacking in the action of lysozyme The 
action of sulfonamide compounds has been studied 
b}^ Gaitnei 

Aging of the organisms also produces altera- 
tions m the bacterial protoplasm We were unable 
to stud}" the aging process in the tw"o strains of 
cocci employed in our studies with lysozyme We 
have, how"ever, noted previously in other organ- 
isms that the granular fragmentation observed m 
the bacteriolysis produced by lysozyme does not 
take place m old organisms, instead, the proto- 
plasm tends to become uniformly transparent 
while inside the bacterial body, and the nuclear 
bodies (fig 8) may then be distinguished (third 
stage of Piekarski and Ruska) The photo- 
graphs show" spontaneous lysis m old cultures of 
photobactenum (Coccobacillus pieiantonii) 

The membrane appears intact and the proto- 
plasm presents characteristic granular fragmenta- 
tion inside the bacterial body or some filamentous 
foims and a nucleus-like mass of undetermined 
significance Since the organisms sw^ell, the exact 
mechanism of action of lysozyme on the or- 
ganism is not eas}' to explain It is possible that 
the permeability of the bacterial body is altered, 
allow"ing the absorption of water by the bacterial 
protoplasm It is also necessaiy to assume that 
the membrane is or becomes permeable to lyso- 
z> me 

The conclusions draw'ir from oui investigation 
are clearl}" opposed to those of Caselli Accord- 
ing to this author, the disappeaiance of the or- 
ganisms after a specific; l 3 "sis is an artefact, since 
it IS possible to render them evident under appro- 
priate conditions such as prolonged staining or 
the addition of certain chemical substances to 

12 Gartner, K Die Sulfonaniidwirkung im Lichte 
dcr Fliioreszcnz und Elektronenmikroskopie, Zentralf)! 

1 Baku (A.bt 1) 150 97, 1943 
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Fig 6 — Bactenophagia of Eberthella typhi A, X 30,500, B (reproduced from Ruska), 3i,500 
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the stispensioil According to Caselh, the ap- 
parent disappearance of organisms is actually due 
to the modification of their refractive indexes, 
rendering them indistinguishable vith the ordi- 
nar} microscope from the medium m which they 
are suspended But the pictures obtained ■with 
the electron microscope, which records the den- 
sit} of objects, shows that Caselh’s opinion is not 
tenable 

Under the action of hsozyme the bacterial 
bod} IS actually dissohed and only the altered 
cell membrane persists If this membrane is 
treated extensively, it becomes colored and gives 
the picture of a destroyed organism, and this is 
what Caselh observ^ed This change is CMdeiit 
trom Caselh's ow n results obtained by centrifuga- 
tion of the suspension of disintegrated organisms 
The sedimentation of organisms suspended wnth 
hsozyme is evidently due to the fact that they 
are not real organisms but only the residual 
membranes, which are lighter than the entire 
organisms 


Our observation of the morphologic integrity 
of the bacterial membrane of organisms treated 
wnth lysozyme is, however, consistent with that 
of Boasson,^® who examined stained organisms 
in the dark field He found that the bacterial 
membrane is not destroyed by lysozyme but be- 
comes permeable to protoplasm We cannot 
agree, however, with the expressed opinion that 
a sw^elling of the bacterial body, previously ob- 
served by Kigasaw a, is lacking or that the swell- 
ing of the bacterial membrane is due to a mechan- 
ical artefact, wdiich occurs wdien the smear is 
made 

SUMMARY 

Successive morphologic stages in the l}sis of 
certain organisms with lysozyme were studied 
by means of the electron microscope 

Prof D Bocciarelh, of the Physical Laboratory of 
the Superior Institute of Public Health, furnished tech- 
nical help for the w'ork with the electron microscope 

13 Boasson, E H Bacteriolysis by Lysozjme, J 
Immunol 34 281, 1938 



PENICILLIN THERAPY OF INFECTIONS OF THE VITREOUS 

LUDWIG VON SALLMANN, D 

XEW VORK 


The distribution and depletion of penicillin 
alter intravitreal iti 3 ection into the rabbit eye, 
as nell as the initation and damage caused by 
the drug, ueie described m previous papeis^ 
The therapeutic effect of such treatment uas 
studied on an experimentally induced staphylo- 
coccic infection of the i itreous and was compared 
u ith that observ ed after similar therapy with sul- 
fonamide compounds One or two injections of 
a solution containing 2 5 mg of sodium penicil- 
lin per cubic centimeter were given ^ Although 
the penicillin was not titrated according to the 
Oxford method, it was estimated that this fraction 
had an approximate activity of 1,000 Oxford 
units per milligram 

These studies established the necessity for 
fuither investigations to determine the extent to 
w hich dosage could be reduced and damage con- 
fined to a minimum without curtailing the thera- 
peutic effect For this purpose, experiments 
were conducted on infections of the vitreous 
wutli a nianmtol-fermenting strain of Staphylo- 
coccus aureus and a strain of Diplococcus pneu- 
moniae type III In view of the practical aspect 
of the direct injection of penicillin into the 
vitreous, it was advisable to use commercial 
preparations of the drug ^ 

PRELIMINARY EXPERIMENTS 

In preliminaiy investigations the toxicity of 
various dilutions of sodium penicillin obtained 
from two pharmaceutical companies w^as tested ^ 

This study was supported by the Knapp Memorial 
Foundation 

From the Department of Ophthalmology, Columbia 
University College of Physicians and Surgeons, and the 
Institute of Ophthalmology, Presbyterian Hospital 

1 von Sallmann, L , Meyer, K , and Di Grandi, J 
Experimental Study on Penicillin Treatment of Ecto- 
genous Infection of the Vitreous, Arch Ophth 32 179 
(Sept) 1944 Dunnington, J H, and von Sallmann, 
L Penicillin Therapy in Ophthalmology, ibid 32 353 
(Nov) 1944 

2 The penicillin was extracted and highly purified 
in the Iaborator 3 ^ of Dr Karl Meyer 

3 This iniestigation uas reported on in abstract at 
a meeting of the New York Ophthalmological Societv 
on Nov IS, 1944 

4 The penicillin w^as proiided by the Office of 
^scientific Research and Deielopment from supplies 


As a uile 50 to 500 Oxford units of sodium peni- 
cillin m 0 1 cc of solution was injected into the 
vitreous AVitli tins amount of fluid, withdiaw^al 
of aqueous was avoided, othenvise the technic 
w as the same as that described in formei publi- 
cations ^ The 63 65 w'eie examined regulaily wuth 
the ophthalmoscope and the sbt lamp and were 
usually removed for histologic study aftei seven 
weeks A few of the rabbits succumbed to the 
summer heat of last year, and their eyes w^ere 
enucleated as soon after death as possible 

Twent 3 '--six e 3 ’^es of clnnclnlla rabbits iveie 
studied The clinical and histologic observations 
are presented m table 1 A traumatic cataract 
was accidentally produced m 2 eyes by injury 
of the postenor capsule with the needle Fine 
deposits in the anterior part of the vitreous w^ere 
frequently visible wuth the slit lamp Both eyes 
of the only rabbit wdnch had been given injec- 
tions of 0 2 cc of the solution, after withdiawal 
of aqueous, showed moderate diffuse cloudiness 
of the vitreous four days later, but the condition 
could not be obseived longer because of the 
intercurrent death of the animal Slight edema of 
the retina m an area adjacent to the low'er bordet 
of the optic disk w^as noted in 2 eyes which had 
received 250 and 500 Oxford units respectively 
Histologically 3 of the 26 eyes presented patho- 
logic changes in the retina consisting of isolated 
areas of atrophy or degeneration not exceeding 
14 disk diameter Two of these globes had been 
given injections of 250 Oxford units of penicil- 
lin from one of the pharmaceutical companies, 
the third eye had received 500 Oxfoid units 
from the second source The vitreous in 2 eyes 
contained a small number of inflammatory cells. 

A comparison of the published results of tox- 
icity experiments wuth purified fractions of peni- 
cillin of a similar concentration, prepared in the 
laboratory of Dr R.arl Meyer, and observafions 
in the present senes showed in the latter a con- 
siderably low'ei incidence and lesser extent of 
retinal lesions Lenticular opacities were absent 

assigned by the Committee on Medical Research for 
experimental investigations recommended by the Com- 
mittee on Chemotherapeutics and Other Agents of the 
National Research Council 
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m the present series except in the eyes with 
traumatic cataract, and the inflammatory changes 
m the Mtieous were negligible Variations in the 
natuie ot the samples of penicillin, the alcohol 
content and the greater amount of fluid used in 
the injections in the first study may have con- 
tributed to the difieiences m the results of the 
two series In the present study the infrequent 
riLciirrence of degeneratne changes in the retina 
was also in contrast to the regular appearance 
ot choiioretmal atrophy described by Leopold 
and Scheie,® after intravitreal injections of vaii- 
(lus microciystallme sulfonamide compounds and 
lepoited later b} wmikers in this laboratory aftei 
similai injections of sodium sulfacetimide In 
Mew' ot the observations lepoited here on the use 
of commercial sodium penicillin, theoretic objec- 
tions to mtravitieal tieatment in cases ot 
exogenous infection of the posterioi segment are 
fill thei invalidated 


perimental procedure was otherwise as described in 
preViOus papers A time interval of eight hours was 
selected in all experiments for uniformity A sufficient 
number of infected control eyes did not receive am 
treatment In general the animals were under obser- 
vation for five to nine weeks, but 25 per cent died of the 
summer heat Qinical examinations with the slit lamp 
and the ophthalmoscope were made regularly during the 
period of observation, and the necessary histologic stiidi 
of the globes w^ith various stains completed the record 
except for the animals which died unexpectedly and 
could not be autopsied shortly after death The course 
of the infection, the lesult of the treatment and the 
histologically observed damage W'ere siinejed and the 
data tabulated in each instance 

Results — The preparations of penicillin fiom 
the diflterent sources were almost equally eftec- 
tive, so that it was unnecessaiy to record the 
results separately In this series, 84 eyes weie 
infected, of which 24 w^ere untreated contiols 
The inflammation m the contiol eves always led 
to phthisis bulbi Twelve of the 60 treated eyes 


T \BLE 1 — Damage to LcitSj Vitieous and Retina Aftci One Injection oj Coinmet ctal Sodtnm PentctUin in Viti cons 

of Noimal Rabbits 



Oxford 
Units in 

0 1 Cc 

I\o of Ejes Obsened 


Zens 

r itreous 

Retina 

Source uf Penicillin 

For 

7 Weeks 

Less Than 

2 WeeivS 

Clear 

Traumatic 

Cataract 

Clear 

Exudate 

Xormal 

Localized 

■Urojiiij 

Comiiinj r 

100 

4 

0 

C 

0 

4 

2^ 

5 

1 


250 

2 

2 


1 

4 

0 

2 

2 

Coiiiinni B 

50 

4 

0 

o 

1 

4 

0 

4 

0 


100 

2 

2 

4 

0 

4 

0 

4 

0 


2a0 

4 

0 

4 

0 

4 

0 

4 

0 


500 

T 

2 

4 

0 

4 

0 

4 

0 


^ Inmnls recened 0 2 ce after withdrawal of aqueou« 


bT \PHYLOCOCCIC INrCCTIONS OF THE 
VITREOES 

The lalue of commercial sodium penicillin 
when injected into the vitreous in various con- 
centrations was first studied wnth staphylococcic 
infections of the posterior segment of the eye 
The same manmtol-feimenting strain of Staph 
auieus used in former experiments ^ w^as selected 
for inoculation of the eyes Its sensitivitj^ to pein- 
cillm was similar to that of the Oxford test 
stiain that is, 0 01 Oxfoid unit per 0 2 cc pie- 
lented the growth of a 10~- dilution of the cul- 
tuie 

Tiilintc — \ destructue infection w’as alwajs pro- 
duced b\ injecting 0 05 cc of a twenty-four hour 
brotfi cultuie in a dilution of J0~° The treatment 
coiibisted of one intra\itreal injection of 0 1 cc each 
oi solutions containing 500, 250, 100, 50 and 10 Ox- 
lord units respectnelj of sodium penicillin The dilu- 
tions were made stenleh in a 09 per cent solution 
oi ‘-odium chloride with preparations of sodium peni- 
cillin irom three pharmaceutical companies The ex- 


5 Leopold I H, and Scheie, H G Studies with 
Mierocre -tallinc Sulfathiazole, A.rch Ophth 29 811 
(Maet 1943 


weie lemoved earlj' because ot the incidental 
sickness or death of the animal Despite the 
shoit period of obseivation in these experiments, 
the results could be evaluated wuth probability, 
since the course of the infection m the first few 
days was prognostically significant 

In the first w'eek the inflammation of the 
treated eyes involved the anterior segment as 
w ell as the vitreous space Many cells, plastic and 
fibrinous exudate, an intense flare in the aqueous 
and pronounced or extieme swelling of the ms 
characterized this stage The ntieous was dif- 
fusely cloudy and the fundus w as obscured, but a 
led leflex could usualty be obtained In the sec- 
ond w^eek the inflammatorv changes regressed 
and the anterior chainbei regained an almost 
normal appearance Although the opacities in 
the vitreous became less diffuse, strands of exu- 
date generally remained during the subsequent 
weeks A wdnte mass ot exudate was often ob- 
sened in the lower penpherr Its resoiption 
took several weeks, and a remnant often corered 
the retina in the form of a gray red In later 
stages mvoheinent of the retina was more fre- 
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queiit than in the series described in foimei pa- 
pers There ^^as attenuation oi distoition of the 
ineiillated nerxe fibers or disappearance of the 
fine marginal stiiation of these fibers, and in a 
ten ejes a partial oi total letinal detachment 
was noted Cataractous changes in the lens weie 
noted clinically m 25 eyes In 5 eyes the cataiact 
was definitely traumatic, and in the lemaining 
6} es injiiiy mth the needle could not be excluded 
Clinical obsenations showed that the infection 
was checked m all but 3 of the treated e 3 ’^es 
The extent and nature of the damage caused 
by the infection in the successfully treated globes 
could be ascertained by histologic examination 
The lesions were divided into opacities of the 
lens, presence of inflammatory cells in various 
parts of the e} e and organized sti ands and iiiem- 
bianes in the vitreous which caused traction folds 
of the retina oi retinal detachment 


aiound the disk and pioduced traction folds 
(small 111 23 eyes and laige in 11 eyes) Exten- 
sive retinal detachment, also due to traction, was 
noted in 4 eyes Occasional!) these strands 
pulled the optic nene imvard The remainder of 
the massive exudate over the surface of the 
letina, observed clinically, had undergone oi- 
ganization, wnth formation of connective tissue, 
which often pioduced small retinal folds near 
the 01 a seirata 

The histologic examination usually coiiobo- 
lated the clinical report, although slight inflam- 
matoi) changes and the foimatioii of traction folds 
weie not alwa)s recognized with the ophthal- 
moscope The presence of an abscess in the 
\itieous, as diagnosed clinically in the 3 cases 
111 which penicillin failed, was confirmed in the 
histologic sections These e)es had been treated 
with 10, 250 and 500 Oxford units of sodium 


T\ble 2 — E^ect of One Intrazitreal Inicction of Commeicial Sodtuni Pcmctlhn m Vaiious Conccniralwns on 

Staphylococcic Infections of the Viticous 


Daimgc to * 


Lens ^ itrcous Retina 

-j. , , ^ , , j 


Oxford 
Units of 
Penicillin 
in 0 1 Cc 

^0 Of Ejes 

Observed 

, ' V 

Ixss 

Than 

5 2 

Weeks Weeks 

' Defl 
nitelv 
Checked 

Infection 

ProD 

ably 

Checked 

—1 

wot 

Cheeked 

Clc »r 

J 

Trail 

matic 

Cataract 

"1 

Compli 

ented 

Cataract 

or 

Infectne 

Focus 

'■ 

Few 

Inflam 

matory 

Cells 

Mam 

Inflam 

maton 

Cells 

and 

Strands 

f 

Kornial 

Small 

Cirtum 

scribed 

Folds 

Large 
Folds or 
Exten 
sue 

Dtslruc 

tion 

10 

10 

0 

0 

0 

1 

4 

2 

4 

5 

4 

2 

G 

1 

50 

S 

2 

8 

2 

0 

o 

1 

2 

0 

2 

o 

4 

1 

ICO 

14 

4 

14 

4 

0 

12 

0 

c 

14 

4 

7 

7 

4 

250 

10 

0 

10 

5 

1 

7 

2 

c 

14 

1 

5 

0 

4 

oOO 

0 

0 

5 

0 

1 


0 

2 

4 

1 

2 

0 

1 


48 

12 

40 

n 

o 

10 

O 

20 

41 

12 

10 

25 

11 


* Fne ejes ivere not examined histologicalh 


The opacities of the lens w^ere recognized 
histologicall) as posterior complicated cataracts 
in 5 e\es Injur) of the posterior capsule by the 
needle was identified as the cause in 5 eyes, and 
an infective focus in the posterior pait of the lens 
was noted in 15 eyes It could not be determined 
wdiether such a focus ivas produced by the needle 
during inoculation or by the spread of the infec- 
tion from the vitreous 

~V small number of inflammatoi) cells, mostly 
round cells, were present in the posterior cham- 
bei and in the vitreous of the majority of the 
eies eren in globes enucleated after eight or 
nine weeks Cellular elements in various stages 
of degeneration were seen more frequently in 
Cloquets canal, on the surface of the optic disk 
and on the lowei half of the retina than m other 
areas of the vitreous space An accumulation of 
these cells was noted in 12 e)es 
The most serious lesion consisted of fine 
strancls of organized exudate in the Mtreous 
lese strands as a lule were inserted on the retina 


penicillin per 01 cc respectively In genet al 
there w^as no convincing evidence that the extent 
of postinflammatory lesions depended on the 
dose administered except in the eyes in w Inch the 
smallest dose, of 10 Oxford units in 0 1 cc , 
had been injected In these eyes the signs of 
traction on the retina and the optic nene due to 
shrinking strands of exudate w^eie almost alwa)s 
present, as the data in table 2 illustrate 

PXEUMOCOCCIC INFECTIONS OF THE VITREOUS 

One preparation of commercial sodium penicillin was 
emplojed in this senes of experiments, m which 48 
eyes, including the contiols, were used The numbei 
of the controls was limited to 10 ej^es because pievious 
experiments had demonstrated the unfailingly destme- 
tne course of this tjpe of infection in rabbits Septi- 
cemia and early death occuried relativel> often Both 
ejes of 19 rabbits, therefoie, were treated, and both 
mes of 5 rabbits were used as controls In view of 
the sensitivity of D pneumoniae t\pe III to penicillin 
(growth was inhibited b> 0 006 Oxford unit per 0 2 cc ) 
the minimal dose was reduced to 5 Oxfoid units per 

0 1 CC ^ 
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In a supplementarj’' senes, 7 ejes were treated by 
subconjunctnal administration of 0 5 cc of a solution 
of penicillin containing 2,500 Oxford units The out- 
come of this treatment was collated with that of mtra- 
Mtreal injection of a small fraction of this dose 

Tcchmc — The infection was produced, as in the ex- 
periments Mith Staph aureus, by the inoculation of 
0 05 cc of a twenty-four-hour broth culture of D 
pneumoniae type III in a 10 dilution Eight hours 
later 01 cc each of isotonic solutions of sodium 
chloride containing 100, 10 and S Oxford units of 
sodium penicillin respectively was administered The 
procedure of the simple intravitreal therapy was modi- 
fied after the first experiments by the injection of an 
additional small quantity of penicillin solution beneath 
the conjunctira at the site of the original inoculation 
This change was suggested by the spread of the infec- 
tion through the extraocular tissue in the path of the 
needle 

Observations on the eyes with pneumococcic endoph- 
thalmitis were not extended beyond five weeks, since 


chamber The density of the opacity in the 
vitreous decreased, so that the fundus could be 
well inspected with the ophthalmoscope This 
poition of the eye was normal in 9 of 10 etes in 
the group m which 100 Oxford units pei 0 1 cc 
was injected, in the remaining eye the retina 
had been toin wuth the needle, resulting m letinal 
detachment without inflammatory signs Histo- 
logic examination revealed that the uvea and lens 
of all eyes were noimal and the remnants of in- 
flammation in the vitreous w ere negligible The 
retina was noimal in 7 ejes, and small, flat 
retinal folds were present m the region of the 
ora serrata m 1 eye A small chorioretinal scar 
and the aforementioned tear of the retina m the 
2 remaining eyes were obviously caused by 
trauma and were unrelated to the infection 


Table 3 — Effect of Tzvo Types of Topical Thciapy zvtth Commercial Sodium Penicillin m Vaiwus Concen- 
trations on Pneuinococctc Infections of the Viticous 
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10 
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0 
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Panophthalmitis 


* Traumatic detachment occurred 


the clinical signs of inflammation disappeared within 
two weeks after injection Clinical and histologic 
examinations of the eyes were carried out in a way 
similar to that in experiments with staphylococci In 
the series with subconjunctival injection, 2,500 Oxford 
units of sodium penicillin in 0 5 cc of 0 9 per cent 
sodium chloride was employed, one-half the dose being 
injected in the upper part and one-half in the lower 
part of the bulb 

Results — In the control eyes an intraocular 
purulent inflammation was fully developed at the 
end of forty-eight hours , panophthalmitis and 
phthisis bulbi characterized the subsequent 
course The initial signs of the acute endophthal- 
mitis resembled those observed in the eyes wnth 
staphylococcic infections In the first w'eek fol- 
lowing the treatment, howe\er, plastic exudate 
w'as rarely seen in the contracted pupil, although 
the number of cells and the flare in the aqueous 
were often excessive The iris usuall)’’ showed 
moderate sw elhng and the vitreous a slight clou- 
diness, wdiich did not completely obscure the 
landmarks of the ej eground 

In the second w eek a few cells and a moderate 
T 3 ndall sign were still visible in the anterior 


Seven of the 10, eyes treated with a solution 
containing 10 Oxford units per 0 1 cc displayed 
equally favorable results, although the number 
of inflammatory cells in the cortical area of the 
vitreous and on the optic disk was greater The 
period of obsen^ation on 1 of the rabbits of this 
group w^as limited to one week, when the animal 
died of a large metastatic subphrenic abscess 
The 3 eyes of this group counted as therapeutic 
failures had definitely benefited from the treat- 
ment, but circumscribed purulent exudate had 

greatly damaged the retina r t 

A¥hen the dose was reduced to one of 5 Oxford 
units per 0 1 cc , the incidence of failures was 
further increased Six of the 1 1 treated ej'es 
definitely or probably cured (table 3), and 5 
w'ere lost Two of the rabbits which responded 
favorably died of septicemia in the first week 
Pneumococci were growm in pure culture on 
plates seeded with heart blood Histologic exami- 
nation of the eyes of these animals did not dis- 
close more than a few inflammatory cells in the 
peripherj'- of the vitreous, so that the local 
process was considered as probabh checked The 
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5 globes tabulated as lost showed signs of a 
beneficial therapeutic effect Exudative detach- 
ment of the retina, however, involved the lowei 
half in 3 eyes and was total in 2 eyes 
The course of the infection in the 7 eyes which 
ueie tieated by subconjunctival injection did not 
differ noticeably fiom that in the untieated con- 
trols, that IS, abscess in the vitreous, panoph- 
thalmitis and phthisis bulbi developed in the 
labbits that sunived 

COMMENT 

Three mam conclusions can he drawn fiom 
these experiments on penicillin tieatnieiit initi- 
ated eight hours after vitreal infection They 
slightly modify and extend the deductions made 
m previous papers First, it was shown that 
commercial penicillin had a full therapeutic effect 
m concentrations which did not cause any de- 
tectable lesions of the delicate structures of the 
eye Second, subconjunctival injection of concen- 
tiated solutions of penicilhn resulted m complete 
therapeutic failure Third, the effectiveness of 
the mtravitreal administration ot penicillin m 
pneumococcic infections of the posterior segment 
exceeded that observed m staphylococcic infec- 
tions, especially m regard to the prevention of 
postmflammatory sequelae 

A^'ith reference to the first conclusion, it may 
lie emphasized that previous chemotherapeutic 
attempts to check or influence such experimental 
staph} lococcic or pneumococcic infections did not 
meet with success Von Rotth ® investigated the 
effect of the acridine derivatives, rivanol (2,- 
ethoxy-6,9-dianimoaci idme lactate) and acn- 
flavine, and of methenamme when given intra- 
venously Experimental infections of the vitreous 
with Staph aureus and D pneumoniae were not 
influenced by the therapy In earlier studies m 
tins laboratoiy on a similar standard lesion, mtra- 
Mtreal injection of sodium sulfacetamide com- 


concentiated solutions of penicillin would indi- 
cate that an mciease in this dose is peimissible m 
the human eye without undue dangei to the letma * 
and lens Whethei larger doses aie necessary 
will depend on the lesults of extensive clinical 
and histologic obseivations Rycroft injected 
1,000 to 5,000 Oxford units of penicillin into the 
vitieous in 5 patients ivith wai mjuiies without 
ill effect" No conclusions can he drawn from 
this statement, howevei, since histologic studies 
were not reported and the toxic effect cannot 
be evaluated m eyes with long-standing infection 
In the usually less acute couise of exogenous in- 
fections of the human eye, the humoral and 
cellular defense mechanisms may give gi eater 
support to the drug and may even permit a de- 
crease m the minimal effective dose On the 
other hand, the proved sensitivity of the infective 
oiganisms, the accurate placing of the focus and 
the relatively shoit time between the inocula- 
tion and the treatment render the expeiimental 
infection more suitable for successful topical 
therapy 

The treatment was not repeated m the present 
series, since former studies indicated the futility 
of continued therapy The course of the inflam- 
matoiy process aftei a second injection of peni- 
cillin even conveyed the impression that the 
endophthalmitis was aggravated In addition, 
one day aftei the first treatment the pathologic 
changes m the unfavorable cases were beyond 
the stage at which penicillin therapy was suc- 
cessful m our hands For the same reason, it was 
inadvisable to repeat the subconjunctival injec- 
tion m the eyes with pneumococcic endophthal- 
mitis 

Struble and Bellows reported a concentration 
of 1 9 Oxford units of penicillin pei cubic 
centimeter in the vitreous fluid after subcon- 
junctival injection,® whereas little or no peni- 
cillin was detected m the experiments of this 


bmed with systemic therapy with sulfonamide 
compounds was also ineffective Moreover, the 
lelatne toxicity of the acridine derivatives and 
the sulfonamide compounds as shown in vitro 
and in vivo precludes their injection into the 
\ itreous space in suitable concentrations In con- 
trast, a full theiapeutic effect was achieved in 


laboratory with slightly modified technic It 
was desirable, theiefore, to test the possible 
effect of such therapy on an infection produced 
by an organism highly susceptible to penicillin 
The study was also suggested by the assertion 
of Dawson and Hobby ® that “the estimation of 
drug levels by necessarily crude methods giie 


experimental infections of the vitreous with a 
iionmiurious amount of penicillin, that is, 0 1 cc 
of a solution containing 100 Oxford units 

The larger size of the human vitreous and the 
moderate damage obsen^ed in rabbits with more 


Chemotherapj^ of Septic EndopI 
iSrn 28 252, 1927, Chemc 

ujsag 2G Budapesti orvo 



7 Rj croft, B W Penicillin and the Control of 
Deep Intra-Ocnlar Infection, Bnt J Ophth 29 57 
(Feb) 1945 

8 Struble, G C , and Bellows, J G Studies on 
the Distribution of Penicillin in the Eye and Its Clini- 
cal Application, JAMA 125 685 (July 8) 1944 
Bellows, J G Penicillin Therapy in Ocular Infec- 
tions, Am J Ophth 27 1206 (Nov) 1944 

9 Dawson, M H, and Hobby, G L The Clini- 
cal Use of Penicillin Observations on One Hundred 
Cases, JAMA 124 611 (March 4) 1944 
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no mfoimation legaiding the biological activit} 
of material containing onl)’^ tiaces of penicillin ” 
From the complete failures of subcon junctnal in- 
jections of penicillin in treatment of pneumococcic 
infections it can be inferred that under the con- 
ditions of the experiment lo^\ and eiratic levels 
ot penicillin weie insufficient to cope with an acute 
infection of the vitreous The slow diffusion of 
the diug m the vitreous gel and the acid milieu 
111 acute stages of endophthalmitis probably con- 
tributed to the failure Garrod demonstrated 
the decline in activit) of penicillin vith a shift 
ot the hydrogen ion concentiation to 5 5, a degiee 
ot acidity present m the infected viti eous 

The minimal effective dose of penicillin foi 
infections of the a itreous Avith a sti am of 
Staph} lococcus of medium susceptibility was 
about 10 Oxford units pei 0 1 cc When the dose 
vas 1 educed to this amount, the inflammation 
legressed more slowly than in the eyes treated 
vith highei concentrations of penicillin, and the 
shrinking exudate in the rnti eous was moi e 
destiuctne than m other senes The dependence 
of the clinical couise of the endophthalmitis on 
the dose was more clearly demonstrated m the 
pneumococcic infections Treatment beginning 
eight hours aftei inoculation w^as fully successful 
with a solution containing 100 Oxford units in 
0 1 cc , wfliereas the treatment w'as unsatisfactoi ^ 
m 5 of 11 eyes with the introduction of only 5 
Oxford units per 0 1 cc 

The postinflammatory sequelae, namely, 
stiands in the vitieous, so fiequent after cuie 
of staphylococcic infections, w'ere almost totally 
absent Avith pneumococcic endophthalmitis In 
experiments now m progress it has been noted 
that intraAotreal injection of the exotoxm from 
the same strain of Staph aureus caused the foi- 
niation of a shrinking exudate similai to that 
obsened m the infection with the oiganisms 
The persistent action of the toxin formed piioi 
to the injection of penicillin may be related, 
therefore, to the foimation of strands in the 
A iti eous 

OBSERAATIONS ON HTjMAN EYES 

Experimental lesults AAere considered as a 
sufficient basis toi treating seAeral patients AAith 
perforating mj lines and definite oi probable in- 
fection of the posterior segment 

C \SE 1 — J N , aged 43, a\ as admitted to the Insti- 
tute of OphthalmologA on Oct 30, 1944 fortj -eight 
hours after injury to the left eje, with a foreign bodj 
in the A Itreous and signs of a se\ ere intraocular infec- 

10 Garrod, L P The Action of Penicillin on Bac- 
tern, Brit M J 1 107 (Tan 27) 1945 

11 A on Sallniann, L HAdrogen Ion Concentration 
ot the Vitreous in the Ln ing Ea e. Arch Ophth 33 
32 ('Tan) 1945 


tion The lids and eonjunctiva were red and edema- 
tous, and laceration of the cornea extended from the 
center upAvard to the limbus, rvith circumscribed incar 
ceration of the iris A hypopyon filled half the shallow 
anterior chambei , the inflammatory reaction and a 
traumatic cataract prevented visibility of the eyegroiind 
Vision Avas reduced to light perception and laultA 
projection beloAv Di John H Dunnington remoied bi 
the scleral route a magnetic, flat foreign bodj, 115 
mm long and 3 to 4 mm AAide, to Avhich a Aveb 
of purulent exudate adhered Two-tenths cubic 
centimeter containing 200 Oxford units of sodium peni- 
cillin Avas injected through the scleral AAOund into the 
vitreous after the sutures Avere tied The purulent 
material of the foreign body and the exudate from the 
wound Avere cultured on various nutrient mediums i- 

The coagulase-positive and mannitol-fermenting 
strains of Staph aureus Avhich Avere isolated Avere 
sensitive to penicillin Because of the involvement of 
the anterior chamber, penicillin Avas introduced lonto- 
phoretically four times during the subsequent Aveek, 
and tAvo injections of typhoid Aaccine supplemented 
the topical therapy 

The inflammatory signs subsided graduallj Three 
months after the injury the eje Avas Avhite and the 
cornea clear except for a linear scar in the upper half 
A small amount of organized exudate AA'as visible on 
the surface of the cataractous lens A red fundus 
reflex Avas obtained Avith the ophthalmoscope, but no 
details of the fundus Avere visible In spite of the 
cataract, the patient could count fingers and projected 
the light accurateh Examination one month later 
gave the same result 

Case 2 — C K, aged 62, Avas admitted tAAO days 
after injury to the right eye AAith a Avooden slat 
Thirty-six hours before admission the patient experi- 
enced loss of Ausion folloAved by extreme pain At the 
time of admission, on Aug 21, 1944, a pertoiating 
AAOund Avas present at the limbus above, surrounded 
bj' purulent exudate A liApopyon and a muddj ms 
Avere seen through the steamy cornea The pupil was 
contracted and dravvn tOAvard the wound Light per- 
ception Avas faulty doAvnward The red fundus reflex 
could not be obtained 

On the day of the patient’s admission the eve re- 
ceived one lontophoretic application of a solution of 
sodium penicillin containing 1,000 Oxford units per 
cubic centimeter (2 milliamperes for five minutes) On 
the folloAving day, when massive exudate was seen in 
the vitreous through the dilated pupil. Dr Mavnard 
Wheeler injected into the vitreous 0 1 cc of sodium 
penicillin containing 100 Oxford units Iontophoresis 
Avith the penicillin solution Avas repeated three times 
during the subsequent Aveek Systemic treatment con- 
sisted of four injections of typhoid A'accine and oral 
administration of sulfadiazine 

Cultures of material taken from the conjunctiva two 
weeks after the patient’s admission were negative lor 
pathogens Cultures made two days later, however, 
showed a strain of Staph aureus which was relatueiv 
resistant to penicillin In the weeks that follow e ic 
inflammatory s>mptoms and signs regressed, and^ e 
exudate in the vitreous was slowlv absorbed i=ion 
improved to 10/200 and parts of tlie fundus became 
visible, but strands of exudate still prevente 
nation of the disk five months after the acci cut 

12 Dr Devorah Locatcher-Khorazo did all the bac- 
teriologic work on the human eje 

13 Wheeler, Paper read at the meeting oi the 

Xew York Ophthalmological Societv, Xov lo IW 



von SALLMANN-INFECIIONS OF VITREOUS 


Case 3 — S P , aged 68, was operated on for cata- 
ract of the right eye on Nov 3, 1943 Small prolapses 
of the ms pillars were noted postoperatively On 
April 3, 1944 the patient complained of heaviness oi 
the right eye during the preceding week On May 11 
she began to see black spots, and the eye became red 
and painful She was admitted on the same day, with 
pronounced swelling of the lids, chemosis and a puru- 
lent conjunctival discharge Pus covered the area of 
the prolapsed iris The cornea was hazy, and the 
anterior chamber contained fibrinous exudate The 
fundus reflex could barely be seen, and vision was 
reduced to light perception and faulty projection Latei 
the same day 0 2 cc of a solution of sodium penicillin 
containing 200 Oxford units W'as injected into the 
anterior chamber, after the withdrawal of aqueous 
fluid, and the same amount was injected into the 
vitreous Cultures of the aqueous fluid revealed 
mannitol-fermenting and coagulase-positive Staph 
aureus and a few colonies of non-mannitol-fermenting 
and coagulase-negative Staph albus The sensitivity 
of the strain of Staph aureus was low, as 0 25 Oxford 
unit in 02 cc w'as necessary to inhibit the growth of 
the culture Because of the severe iritis sodium peni- 
cillin W'as applied lontophoretically once a day during 
the following w'eek Systemic therapy consisted in the 
daily administration of 100,000 Oxford units of sodium 
penicillin for thirteen days, supplemented with four 
injections of typhoid vaccine The signs of inflam- 
mation regressed, but phthisis bulbi developed, and the 
eye w'as enucleated 

Case 4 — B F, aged 46, w'as admitted to the service 
of Dr Thomas H Johnson on Nov 14, 1944, tw'O 
hours after the right eye was struck with a piece of 
glass In addition to a small cutaneous wound of the 
brow and a subconjunctival extravasate, there were 
tw'o perforating, irregular wounds, extending from the 
V lower half of the cornea to the sclera A small pro- 
lapse was present, and swollen lenticular matter pro- 
truded into the pupillary area Ten hours after the 
accident the prolapsed ins was excised, and 0 1 cc 
of sodium penicillin containing 100 Oxford units w'as 
injected into the lens and the same amount into the 


the mateual of the conjunctiva in case 2 nas 
the cause of the severe endophthalmitis The 
stiains isolated in cases 1 and 4 had an ayeiage 
sensitivity to penicillin, wheieas the stiains iso- 
lated in cases 2 and 3 had a low sensitivity 
Topical penicillin theiapy over a period of two 
weeks may have made the strain in case 2 i da- 
tively penicillin fast The endophthalmitis le- 
sponded suipnsingly ^^ell in cases 1 and 2 in 
view of the advanced stage of the intiaoculai 
inflammation and the lapse of more than foity- 
eight houis between the injury and the tieat- 
ment Whethei the additional lontophoi etic 
and systemic treatment participated in the unex- 
pected beneficial results cannot be ascei tamed 
It IS justifiable to assume, however, that the good 
eftects were achieved mainly by the direct injec- 
tion of penicillin into the vitieous 

The inteival between the beginning of the 
inflammation and the injection of penicillin was 
unknowm in case 3, but on the patient’s admis- 
sion the eye presented the signs of imminent pan- 
ophthalmitis, the couise of which was modified 
but not checked by the tieatment The low 
sensitivity of the infecting oiganisms to peni- 
cillin may also have bad a bearing on the theia- 
peutic failuie 

The absence of any inflammatoiy signs in the 
lens and the slight reaction in the vitreous letina 
and choroid in case 4 indicated that the amount 
of penicillin was well tolerated It is possible 
that the intravitreal injection of penicillin pie- 
vented the development of endophthalmitis 
septica (Fuchs), the existence of which w'as 
suggested by the dense peiivascular infiltiation 


vitreous through the scleral laceration, after the cor- 
neal ivound had been closed with two sutures Finally, 
a conjunctival flap was dissected and sutuied to the 
upper portion of the limbus 
Culture of material taken from the w'ound prior to 
operation yielded a mannitol-fermenting and coagulase- 
positive strain of Staph aureus Tests indicated aver- 
age sensitivity to penicillin 
The subsequent course was uncomplicated except for 
atropine dermatitis of the hds Two w'eeks after the 
injury the anterior chamber was still absent and light 
perception was faulty The eye was enucleated nine- 
teen days after injury Histologic examination of the 
eyeball show'cd an irregular, epithelized wound of the 
cornea, cataractous changes in the lens and a traumatic 
uetect of the ins The lens was free from mflamma- 
tor\ changes, and the vitreous and choroid contained 
a small number of round cells The retina and 
choroid Mere detached The retina, W'hich showed 
icniorrhages on its surface and destruction of the rods 
au cones due to the detachment, was otherw'ise normal 
^ circumsciibed perivascular infiltration of 


^Tanmtol-fermentmg stiains of Staph aure 
'cie isolated m all cases It is doubtful, ho 
' ''' the staphylococcus cultured fi c 


of one retinal vessel 

Rycioft reported the failuie of intiaMtieal 
tieatment with concentiated solutions of peni- 
cillin of deep infections of the eye due to pene- 
trating war wounds FIis conclusion that such 
treatment does not influence the couise of deep 
infections was based on the results in 4 cases 
of abscess of the vitreous, in wduch peiiods of 
seven, twelve, nineteen and thirty-four da\s re- 
spectively had elapsed between the iiijui} and 
the injection of penicillin In a fifth case, with 
a week old injuiy, the condition was desciibed 
at the time of treatment as “amounting almost 
to panophthalmitis ” In none of the eyes W'as 
the infecting organism identified, noi was a 
histologic examination mentioned It seems, 
therefoie, that these eyes w^ere scarcely suitable 
foi an evaluation of the therapy It is difficult 
to conceive how^ any antibacterial agent can be 
expected to restore or improve the completely 
lost function of the eye w ith an old and massu e 
purulent exudate m the vitreous The fifth case 

t 
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repoited by Rycroft in which an inflammation 
amounted “almost to panophthalmitis,” can be 
compared to case 3 and also to cases of experi- 
mental infections in rabbits in which the treat- 
ment uas initiated too late The response to 
the treatment m cases 1 and 2 of the piesent 
senes indicates, however, that the twelve hour 
limit for satisfactoiy tieatment of experimental 
exogenous infections can be extended for similai 
conditions of the human ej^e and that encoui ag- 
ing results can be obtained after the signs of an 
alarmingly sever e endophthalmitis have ap- 
peared 

SUMMARY 

1 Intravitieal injections of 100 and 10 Ox- 
ford units of commercial sodium penicillin ob- 
tained from ^allOus sources did not cause any 
noticeable damage to the retina, lens or optic 
ner^e The lesions caused by 500 and 250 units 
of sodium penicillin were negligible 

2 Staph)dococcic infections of the vitreous 
vere checked by the injection of 10 Oxford units 
of sodium penicillin eight hours aftei inocula- 
tion The therapeutic effect was increased when 
five to forty times this amount was given In 
a consideiable percentage of the beneficially 
treated eyes shrinking strands of oiganized exu- 
date produced traction folds of the retina 


3 Pneumococcic infections of the vitreous 
ueie arrested in all eyes when 100 Oxford units 
ot sodium penicillin vas administered eight horns 
after inoculation A reduction of the dose to 
5 Oxford units led to unsatisfactory results 
in 5 of 11 eyes The successfully treated ejes 
weie usually free of postmflammatory sequelae 

4 Pneumococcic infections were not influ- 
enced by the subconjunctival administration of 
250 Oxford units of sodium penicillin eight 
hours after inoculation 

5 Two of the 3 patients with severe tiau- 
matic endophthalmitis involving the vitreous 
space responded favorably to intiavitreal injec-- 
tion of penicillin despite the advanced stage of 
the infection and the lapse ot moie than forty- 
eight hours between injection and the first intia- 
Mtreal tieatment 

Note — Since this study was completed, an 
article by Leopold on the intravitreal penetra- 
tion of penicillin has appeared 

Dr John H Dunnington, Dr Maynard Wheeler and 
Dr Thomas H Johnson permitted the report of their 
cases 

Mrs Florence Cardenas assisted m the stud> 

630 W est One Hundred and Sixty-Eighth Sti eet 

14 Leopold, I H Intravitreal Penetration ot 
Penicillin and Penicillin Therapy of Infections of the 
Vitreous, Arch Ophth 33 211 (March) 1945 



INFLUENCE OF LOCAL APPLICATION OF SULFONAMIDE COMPOUNDS 

and their vehicles on regeneration of 

CORNEAL EPITHELIUIM 

IRVING H LEOPOLD, MD, DSc, and WILLARD H STEELE, MD 
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There have appeared excellent revierrs by 
Bellowsd Alvar or Thygeson" and Wagener ^ 
concerrrrng the toxic properties of the sulfon- 
amide compounds on ocular structures Although 
much has been nritten about the toxrc influence 
of these compounds on wound healing elsewhere 
in the body, only recentl}- has consideration been 
given to then influence on healing of ocular 
vounds Bellows considered this property in 
his review in June 1943 The data for these 
conclusions were based on the experimental noik 
ot Bellow s and Gluckman ® These authors con- 
cluded that locally applied sulfonamide com- 
pounds greatly deter legeneiation of corneal 
epithelium Ber-ens, De Gara and Loutfallah® 
demonstrated in 1943 that the average healing 
time of the wmunds of the cornea treated with 
sulfonamide ointment or with the ointment base 
alone was usually greater than the average heal- 
ing time of the untreated eyes They suggested 
‘that the local use of the sulfonamide compounds 
be limited to cases in which chances of infection 
pievail They demonstrated a more retarding 
effect of sulfonamide ointment on the healing 
of deep wmunds than on that of superficial 


From the Department of Ophthalmology of the 
University of Pennsylvania 

The work described m this paper was done under 
a contract, recommended by the Committee on Medical 
Research, between the Office of Scientific Research and 
Development and the University of Pennsylvania 

1 Bellows, J G Chemotherapy m Ophthalmology, 
Tr Am Acad Ophth 47 19 (Sept -Oct) 1942, Arch 
Ophth 29 888 (June) 1943 

2 Alvaro, M E Effects Other Than Anti-Infec- 
tious of Sulfonamide Compounds on the Eye, Arch 
Ophth 29 615 (April) 1943 

3 Thygeson, P Sulfonamide Compounds m Treat- 
ment of Ocular Infections, Arch Ophth 29 1000 (June) 
1943 

4 Wagener, H P The Toxic Effects of Sulfon- 

19^3 ^ J 261 (Aug) 

5 Bellows, J G, and Gluckman, R Local Toxic 
Litects of Sulfanilamide and Some of Its Dernatives 
Arch Ophth 30 65 (July) 1943 

EffL^nTc^b^ ’ ^ F> and Loutfallah, M 

mcSl Wn Ointment on Healing of Experi- 

(No\ )^’i 943 °^ Rabbit Cornea, Arch Ophth 30 


wounds SmclsGi* Eiiid Oz&mcs ‘ rcpoitsd m 
October 1944 that sulfonamide drugs diffeied m 
then ability to delay epithelial legeneiation and 
that ointment preparations of these compounds 
did not retard epithelial legeneiation as much as 
pow^deis Because of the piactical impoitance 
of sulfonamide compounds m pietenting secon- 
dary infection m wai injuries of the e^es, as 
well as 111 civilian ocular lesions, m oidei that 
propel emphasis be given to the delay of coineal 
epithehzation by sulfonamide compounds, and m 
view!- of the recent inteiest in this subject, it 
seemed desirable to lepoit some obseivations 
made in 1943 

EXPERIMENTAL STUDY 

In order to evaluate properly the influence of sulfon- 
amide preparations on regeneration of corneal epithe- 
lium it IS necessary to determine the effect of ointment 
bases and powder bases without the addition of the 
drug In the following series both of these pioblems 
were considered Each senes consisted of 6 rabbits 
All the rabbits were blue-eyed chinchillas, ^yelgh^ng 
approximately 2 to 2 5 Kg De Rotth s stated that 
lesions produced by mechanical denudation and imolv- 
ing the limbus are unsatisfactory, it is too difficult to 
be certain that one is producing constant damage, and 
therefore the variations are greater How^ever, this 
ivas the type of lesion used by Bellows and Gluckman, 
and so it was employed here, with the substitution of 
tetracaine for cocaine anesthesia In the first experi- 
mental series, 6 groups of 6 rabbits were used All 
the corneas were stained once daily with 1 pei cent 
fluorescein sodium and irrigated with a minimum of 
isotonic solution of sodium chloride, care being taken 
not to direct the fluid on to the corneal surface In 
eyes in which any type of ointment or powder was 
used, applications were made five times daily 

Previous studies have shown that local application 
of sulfonamide compounds will barely maintain an 
adequate level of the drug in the aqueous in eyes with 
epithelium denuded if the drug is applied only every 
six hours in ointment form® The corneal level is 
higher than the aqueous level when the sulfonamide 

7 Smelser, G K, and Ozanics, V Effect of 
Chemotherapeutic Agents on Cell Division and Heal- 
ing of Corneal Burns and Abrasions in Rat, Am J 
Ophth 27 1063 (Oct, pt 1) 1944 

8 de Rotth, A Local Action of Oils Containing 
Vitamin A, Arch Ophth 24 281 (Aug) 1940 

9 Adler, F H , Leopold, I H , Steele, W H 
and Crandall, A C Unpublished observations 
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compound is applied locally and is, therefore, probablj 
adequate with applications everji- six hours It was 
thought that five applications daily W'ould most likety 
insure liigher levels, and so this method vv'as used 
Miienever the cornea appeared infected, the animal 
was discarded and a new one substituted Four eyes 
in this first series w'ere thought to be infected, as 
evidenced by a gray sloughing corneal infiltrate and 
pronounced pericorneal injection, rapidly proceeding to 
involvement of the rernainder of the cornea and hypo- 
pvon formation No sulfonamide-treated eye underwent 
such changes in this group 
The v'ehicles used in this first group were 
Friedenwald-Fuqua 1°, hydrous w'ool fat and petro- 
latum, 50 per cent each, Aquaphor,ii and sterile cal- 
cium carbonate powder, one of the substances poorly 
soluble in water used by Wallace and Tiernan to 
prepare their buffered sulfanilamide The sulfonamide 
compounds used were (1) sodium sulfadiazine, 10 per 
cent m hydrous wool fat-petrolatum ointment, (2) 
microcrv stalhne sulfadiazine, 10 per cent in Friedenwald- 
Fuqua ointment, and (3) 100 per cent buffered sulfanil- 
amide ^- 


It IS evident that by the fourth day 67 per 
cent of the eyes with simple denudation, 38 
per cent of the eyes treated with ointment base 
oi pow'der base alone and 42 pei cent of the 
sulfonamide-treated eyes had completely regener- 
ated Analysis of these statistics by computation 
of chi square,^® however, indicates no significant 
difference in healing between eyes treated with 
an ointment base and eyes with simple, untreated, 
denudation , between sulfonamide-treated eyes 
and eyes with simple denudation, and betw^een 
eyes treated with an ointment base alone and 
sulfonamide-treated eyes 

By the fifth day 92 per cent of the eyes wnth 
simple denudations, 50 pei cent of the eyes 
treated with ointment base oi pow dei base alone 
and 42 per cent of the sulfonamide-treated eves * 
had completely regenerated Anah'^sis heie by 


Table 1 — Influence of Omlments, Poicdets and Sulfonamide Picpaiaiions on Mtcliantcal 

Denudations Involving the Limbus 
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2 

I 




1 

1 

1 
















Total ISO 













Fjes in 

Totals 












Each Group 

■Simple denudation 

3 

5 

o 

0 

0 

1 






12 

Ointment base and powder base control 

3 

6 

3 

0 

0 

0 

2 

2 

4 2 

1 

1 

Si 

Sulfonamide drugs in ointment and ponder base 

7 

S 

0 

3 

7 

4 

3 

1 

1 



ot> 


* Fncdcmi aid Fuqua ointment 
t Hvdrous wool fat-petrolatum base 


The data fiom this first series of experimental 
studies aie contained in table 1 The results are 
lecorded in pairs, representing what w^as done 
in the 12 e)'^es of each series of 6 rabbits The 
totals tor each method of treatment, showing 
the number of eyes wdiich had complete^ re- 
generated on each day, are recorded at the 
bottom 

10 rriedenwald-Fuqua ointment consists of benzjl 
benzoate 5 per cent , peanut oil, 37 per cent , wool 
fat 8 per cent, cetyl alcohol, 10 per cent, gljcerin 
monostearate, 10 per cent, white petrolatum, U S P, 
25 per cent 

11 -Vquaphor consists of petrolatum, 95 per cent, 
and cholesterol and its esters, 5 per cent 

12 Buffered sulfanilamide consists of sulfanilamide 
U S P 75 per cent, calcium carbonate, 10 per cent, 
urea P 5 per cent , disodium phosphate, 5 per cent , so- 
dium tetradecvl sulfate, 0 3 per cent, and chloroazodin, 
0 1 per cent 


computation of chi squaie show^ed a significant 
difference between sulfonamide-treated ey'es and 
eyes with simple denudation and between oint- 
ment-treated eyes and eyes wnth simple de- i 
nudation, it may be concluded, then, that both 
ointment and powder alone, as well as sulton- 
amide-containing ointments and powders, deter 
epithelial regeneration as compared w ith no 
therapy at all On the same day the sulfonamide 
compounds show ed a slightly greatei deterring m- 

13 In order best to eliminate the factor of chance 
in these statistics. Dr Harold Austin adv ised the app i 
cation of the chi square statistical analvsis to these 
data (Hill, A B Principles of Hedical StaUstics, 
cd 2, London, The Lancet, Ltd , 1939, p / - 
Peters, C C, and Van Voorhis, W R Statistical 
Procedures and Their Mathematical Bases, School ot 
Education, State College, Pa , pp 404-423) P 
of 0 05 vv as used in these studies 
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fluence on legeneiation than did the ointment 
bases alone, as analyzed by computation of chi 
square By the eighth day 100 per cent of the 
eyes with simple denudation, 50 pei cent of the 
eyes treated with ointment base oi with powdei 
base alone and 84 per cent of the sulfonamide- 
treated eyes had completely regenerated At this 
time there ivas still evidence by computation of 
chi square that sulfonamide compounds detei 
epithelial regeneration However, on this day 
It appeared that the ointment base and the 
powder base deterred healing significantly inoie 
than the sulfonamide preparations By the 
eleventh day 100 per cent of the sulfonamide- 
treated eyes ivere also healed, but the eyes treated 
with ointments and poivder bases were not all 
healed until the fouiteenth day 

Theie was no significant diffeience in the 
incidence of scan mg between e3''es treated ivith 
ointment base or powder base and sulfonamide- 
treated eyes, although both methods produced 
more scarring than occurred in the untreated 
£yes 

Because mechanical denudation involving the 
limbus has not been a satisfactory experimental 
lesions m all hands, and because the majority 
of clinical denudations probably do not involve 
the limbus, a central lesion 8 mm m diameter, 
not involving the limbus, was used m another 
series of animals The method was as follows 


A. sterilized cork borer, 8 mm in diameter, was used 
to produce the outer border of the lesion The depth 
to which the cork borer was allowed to penetrate was 
controlled by a plunger inserted in the cork borer 
Care was taken to produce a central lesion which did 
not involve the limbus The circumscribed incision 
haMng been made w'lth the cork borer, the cornea was 
stained A collodion-soaked swab w'as then rubbed 
ovei the epithelium within the circumscribed area, re- 
moving this much epithelium The cornea was again 
stained, and spots which were not denuded were then 
removed by means of a corneal knife, so that an area 
of e\en staining of equal diameter and of as nearlj’^ 
tiie same depth as possible, was obtained in all animals 
Ether anesthesia was used 

In this senes, 42 animals of the same type as those 
in the previous series were used The ointments em- 
ployed were Vanisol,!'^ Aquaphor and hydrous wool fat 
and petrolatum The sulfonamide compounds used were 
10 per cent sodium sulfadiazine in Vanisol, 10 per cent 
sodium sulfadiazine m hydrous tvool fat-petrolatum 
ointment and 10 per cent sodium sulfacetimide in Vam- 
sol and in hydrous wool fat-petrolatum ointment 


The lesults ate lecorded in table 2 The data 
on the eyes ate not presented here in pairs, as 
the\ ueie m table 1 On the fouith day 55 pei 
cent of the iintieated eyes, 43 pei cent of the 
eyes treated with ointment base and 21 pei cent 
ot the sulfm iamide-tieated ejes had regenerated 


cetu Ld'iof stearate, 20 per cent 

and iia\er"o7 per cent''™ "’""°^tearate, 8 pe 


By the fifth day 94, 97 and 71 pei cent lespec- 
tively had legeneiated, by the sixth day, 100. 
91 and 92 per cent, and by the seventh day, 
100, 100 and 100 pei cent Analysis of these 
statistics by computation of chi square shows on 
the fourth day (a) no significant difference be- 
tween the untieated eyes and the eyes treated 
with ointment base, (&) no significant difference 
between the eyes tieated with ointment and the 
sulfonamide-treated eyes and (c) a just signifi- 
cant diffeience between the sulfonamide-tieated 
eyes and the eyes with no therapy at all The 
same method of analysis applied on the fifth and 
sixth days shows that theie is, again, a just 
siornificant diffeience betiveen the sulfonamide- 
treated eyes and the eyes which leceived no 

Table 2 — Influence of Ointments, Pozvdeis and 
Sulfonamide Pi epaiattons on Mechanical 
Denudations Within the Lmihits 


Inei 

Uni oi Regeneration dence 


q 

id 

4th 

5th 

Cth 

7th 

8th 

9th Scars 

Simple denudation 

0 

S 

7 

1 





Vanisol 


o 

7 

7 

2 



o 

o 

Aquaphor 

1 

3 

2 






Hydrous wool iat- 
petrolatum ointment, 
50% each 

10% sodium sulfacet 

2 

10 

4 

2 




1 

imide in Vanisol 



4 

2 





10% sodium sulfacet 
imide in hydrous wool 
fat-petrolatum omt 
ment 


2 

O 

O 

0 

1 



1 

10 % sodium sulfadia 









zine in Vanisol * 

10 % sodium sulfadia 
ztne m hydrous wool 


1 

2 

2 

1 



1 

fat-petrolatum oint 
ment 

1 

1 

3 

1 




Total 

Eyes 

Totals 








Each 

Group 

Denudation alone 

2 

8 

7 

1 

0 

0 

0 

18 

Ointments alone 
Sulfonamide com 

3 

15 

13 

9 

2 

0 

0 

42 

pounds 

1 

4 

12 

5 

2 

0 

0 

24 


theiapy at all, whereas there is no significant 
difference betiveen the eyes treated w itli ointment 
base alone and those treated ivitli sulfonamide 
compounds 

COMMENT ON EXPERIMENTAL DATA CONCERN- 
ING USE OF SULEONAAIIDE COMPOUNDS 
IN OINTMENT AND POWDER VEHICLES 

It IS evudent that the sulfonamide prepaiations 
m ointment and powdei foim have some de- 
tei ring effect on legeneration of corneal epi- 
thelium This IS most sti iking when the type 
of lesion used for expeiimental study involves 
the limbus and is baiely evident when the ex- 
perimental denudation does not involve the lim- 
bus This observation is of piactical importance 
m that the majoiity of clinical lesions will proba- 
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bl} be of the central t}pe, m which a barely 
significant deterring efiect is pioduced on re- 
generation of corneal epithelium %vith the use 
ot sultonamide ointments and powders 

The data shoA\ no significant difference m the 
healing of eithei type of lesion beh\een the effect 
of ointment and po^^ der bases and that of sulfon- 
amide-containing ointments and powders This 
iiould indicate that a nonspecific effect of oint- 
ments and poi\ders also deters regeneration of 
corneal epithelium and that the deterring effect 
noted is not simpty a specific effect of the sulfon- 
amide compounds 

To avoid the deterring effect of ointment bases 
and powders alone, it seemed desiiable to deter- 
mine the influence of the sulfonamide drugs *in 
solutions The use of a solution would aA'oid 
many of the mechanical effects of ointments and 
ponders Honevei, to maintain adequate levels 
of the sulfonamide compounds m the cornea with 
solutions of the drugs, it is necessary to apply 
the solution frequentl} ° Highei levels in the 
aqueous and the cornea are obtained with the 


T ^ELE 3 — Influence of 10% Sodium Sulfadiazine on 
Rcgciiciation of Conical Epithelium 


Total 

Day of Eegeneration Ko 

r' 

3d 

A 

4th 

5th 

, of 

6th Eyes 

Isotonic solution of sodium chloride 4 

5 

1 

10 

I0<vff sodium sulfadiazine «n isotonic 
solution of sodium chloride 2 

6 

1 

1 10 


sodium salts than nitli the acid preparations of 
the sulfonamide compounds ” For these reasons, 
4 drops of 10 pel cent sodium sulfadiazine in 
isotonic solution of sodium chloride nas applied 
to the light e3^es of 10 rabbits at 8 30 a ni , 
10 a m, 11 30 a m,lp m,3p m,5p m, 
7 p m , 9 p m , 11 p m and 12 30 a m of each 
day The left eyes served as controls and received 
4 diops of isotonic solution of sodium chloride 
alone at the same time inten’^als The p-H. of the 
solution of sodium sulfadiazine was approxi- 
mately 10 The corneas A\ere denuded b} the 
method described by Bellows and Gluchman, 
tetracaine being used instead of cocaine for local 
anesthesia The ejes were stained with fluor- 
escein each da}, as in the previous series, and 
the results are included in table 3 

These results indicate that sodium sulfadiazine 
did not retard significantly the regeneration of cor- 
neal epithelium as compared w ith isotonic solution 
of sodium chloride e\en though the denudations 
included the limbus On the fourth day 90 per 
cent of the e}es treated with isotonic solution 
ol sodium chloride and 80 per cent of the sulfon- 
amide-treated e}es had regenerated Anahsis 


by computation of chi square on the fouith da} 
failed to show a significant diffeience 

These studies tend to confirm the woik of 
Bellows and Gluckman,® Beiens, De Gaia and 
Loutfallah ® and Smelser and Ozanics " in that 
a sulfonamide compound in ointment or pow'der 
form does deter regeneration of coineal epi- 
thelium How^ever, the sulfonamide compounds 
do not possess this property to a sigmficantlv 
greater extent than do the simple ointment bases 
and powders used as their vehicles In the case 
of lesions which do not involve the limbus, these 
studies indicate that even the retarding effect ot 
the sulfonamide preparation, as w ell as that of the 
ointment and pow^der base, is just significant and 
that when a sulfonamide compound in solution 
IS used the letardation is practically nil 

Smelser and Ozanics " suggested that sulfa- 
diazine is more desirable than sulfathiazole ov 
sulfacetimide in that it inhibits cell migiation 
less The results of the piesent study indicate 
no significant diffeience between the sodium salt 
of sulfadiazine and that of sulfacetimide in this 
pioperty For the same reason, these authors 
stated the opinion that ointment preparations are 
better than powders The present studt con- 
firms this conclusion The data collected here, 
as w’ell as the investigations of Berens, De Gaia 
and Loutfallah ® and Smelser and Ozanics ‘ indi- 
cate that some mechanical factoi contributed by 
the vehicle must be considered and that the 
chemotherapeutic agent itself is not solely re- 
sponsible for the letarded regeneration of corneal 
epithelium when it occurs 

If the influence of the ointment bases alone is 
considered and the data of table 2 aie further 
analyzed, one finds that Vanisol is significantly 
more harmful than hydrous w'ool fat— peti olatuni 
ointment The 6 eyes treated with Aquaphoi 
are too few to allow statistical evaluation ot the 
effect of this vehicle, but it seems to he between 
hydrous wool fat-petrolatum ointment and Vani- 
sol in its retarding action Smelsei and Ozanics 
found hydrous wool fat to be somewhat less irri- 
tating than Aquaphor in rat eyes Recent studies 
by Bellows disclosed that the vanishing 
of ointment, similar to the Vanisol used here, 
was a very nritating ointment 

It seems evident from these data that there is 
little risk of retarding epithelial regeneration in 
using sulfonamide compounds in ointmenta, par 
ticularly in hydrous wmol fat and petrolatum, to 
prevent secondary infection in epithelia ^ 

tions of the cornea which do not imohe the 
limbus The risk becomes greater when the 


Bdlous, J G Pemcillm Therapj in Ocular 
tions. Am J Ophth 27 1206 (No\ ) 1944 
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denudations involve the limbus With the em- 
ployment of solutions the iisk is slight regaidless 
of the extent of the denudation 

CONCLUSIONS 

The influence of locally applied sulfonamide 
compounds in ointment and powder form on 
legeneration of corneal epithelium vanes, 'de- 
pending on whether the lesion does or does not 
invoke the limbus 

Ointment bases and powdei bases alone and 
sulfonamide-contammg ointments and powders 
deter regeneration of corneal epithelium to a 
greater degree m denudations involving the lim- 
bus than m denudations within the limbus 

Little significant diffeience was found between 
the efifect of the ointment bases and powder bases 
alope and the sulfonamide-contammg ointments 
and powders on the rate of legeneration of 
corneal epithelium 


A 10 pei cent solution of sodium sulfadiazine 
had little or no deteiimg effect even on 
denudations involving the limbus It is evi- 
dent, therefoie, that the majoi deteiring action 
of sulfonamide compounds on regeneration of 
coineal epithelium must be due to some me- 
chanical effect of the vehicle We cannot specu- 
late as to vhat this factor is on the basis of 
this study 

Scarring of the cornea was moie frequent in 
the tieated denudations than in the untieated 
ones, but there w^as no diff ei ence in the incidence 
of scarring between the eyes tieated with sulfon- 
amide ointments and powdei s and those treated 
wnth ointments and powders alone 

Smith, Kline and French Laboratories supplied the 
niicrocr3'stalline sulfadiazine, Wallace and Tiernan 
Products, Inc , the buffered sulfanilamide, and the 
Schering Corporation, the sodium sulfacetimide 

Hospital of the University of Pennsjlvania 



CHOROIDEREMIA 

REPORT OF A CASE 


H MAGDER, M D 

MONTREAL, CANADA 


Choroideremia has been defined as a condi- 
tion in which the choroid and the pigment la)'er 
of the retina eventually disappear The disease 
IS bilateral, the peripher} of the fundus becoming 
involved early m the process and the macula 
late Thus, the first symptoms are usually night 
blindness and loss in the field of vision 

The condition was first described by Mauthner 
m 1871, and 28 cases have been reported in the 
literature to date The following case is that 
of a patient first seen at the tye clinic, Queens 
General Hospital, on Maj 19, 1944 

REPORT OF CASE 

Htstoi ^ — W W, a white man aged 58, complained 
that he could not see at night and that because of 
this he alwajs had to be home before dark He had 
been employed as a janitor for fifteen jears About 
ten jears ago, at which time he was working only at 
night, he began to notice that he had difficulty in seeing 
at night This difficulty became progressively worse, 
so that three years prior to consultation he asked to 
be transferred to day work 
Past Histoiy — About 1924 he had difficulty with 
his eyes His memory is not very clear about this 
episode, but he recalled that his vision was blurred and 
that he suffered from photophobia At that time he was 
admitted to the Brooklyn Ej'e and Ear Hospital, where 
he was treated vith drops As a result of roentgeno- 
graphic e\amination, all his teeth were extracted He 
made a complete recovery (I wrote for a report, but 
no records of his case were aiailable) 

Family Histoiy — His father died at the age of 70 
He had vorked as a night watchman until two years 
before he died His mother died wnen she was 69 
Her \ision w'as good Three brothers and one sister 
are dead, and there are two Ining sisters, none of 
whom had ever had simptoms of night blindness 
There were four In mg children The oldest was 33 
and was m the Aimy of the United States o\erseas 
The other children w'ere 14 lears, 3 years and 19 months 
of age Examination, with the use of a imdriatic, re- 
\ealed that the fundi were normal There was no 
history of consanguinity of the parents or of the grand- 
parents 

There was no evidence of a functional disorder 

From the service of Dr Guernsei Frev, Department 
ot Ophthalmologv , Queens General Hospital, Jamaica, 
X Y 


Physical Eramiiiatwii — Th, patient was well dev'el- 
oped and physically and mentally active His blood 
pressure was 154 systolic and 86 diastolic The only 
abnormality was cloudiness of the left antrum and the 
right ethmoid cells, as noted in roentgenograms 
Labo) atory Repoit — The Wassermann reaction was 
negative The blood sugar measured 95 mg per hundred 
cubic centimeters Urinalysis reveakd nothing abnor- 
mal The blood cell count, including the differential 
count, was normal 

Examination of the Eves — Visual Acuity Vision was 
20/70 in each eye without correction It was 20/20 in 
the right eye with a correction of — 1 75 D cyl , axis 85 
and 20/30 in the left eye with a correction of — 0 SO D 
sph T — 1 00 D cyl , axis 95 
External Examination The lids of both eves were 
normal The conjunctivas were clear The corneas 
were clear except for arcus senilis The anteiior cham- 
bers were clear The irises were of normal appearance 
The pupils were equal and regular and reacted well in 
accommodation but responded sluggishly to light The 
lenses were normal 

Study of the Fundi Examination of the right fundus 
revealed a peculiar greenish white reflex except at the 
disk, the macula and the extreme periphery of the 
fundus The margins of the disks were shghtiv in- 
distinct, but tlie disk markings were normal, with no 
signs of atrophy The blood v'essels were generally 
attenuated, branched normally and showed no signs of 
sclerotic changes 

In the macula’" area there was a collection ot pigment, 
of about disk diameter, which rested on a background 
giving a pink reflex, of about 1 disk diameter 

Except for the macular area and the extreme periph- 
ery, the choroid appeared to be completely absent The 
blood vessels stood out sharplv against the greenish 
white background, and in the macular area thev appeared 
to be m two layers— one superficial and the other deep 
Scattered throughout the fundus were a few small col- 
lections of pigment These did not have the appearance 
of the pigment seen in cases of retinitis pigmentosa 
In the extreme periphery choroidal vessels and pig- 
ment were seen This area formed a complete ring bu 
seemed slightly wider temporally 

The left fundus showed essentially the same picture 

as the right 

Sht Lamp Examination No changes were noted in 
the anterior segment of the eye A careful stiidv of the 
anterior portion of the vitreous failed to show collec- 
tions of pigment, as noted bv one obsener (Scobec^) 

1 Scobee, R G Choroideremia, -Im J Ophth 26 
1135-1143 (Nov ) 1943 
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Study of the Visual Fields There was a central 
visual area of from 5 to 10 degrees about the fixation 
point of each eje With a 17 mm white test object 
at 330 mm a nairow peripheral field was obtained, 
which formed a complete ring except for the upper 
part of the field The fields were almost identical in 
the two eyes (fig 4) 

COMMENT 

In her textbook “Developmental Abnotmali- 
ties of the Eye,” Mann^ suggested that cboioid- 
erenna is caused either by (a) failure of the 



_ A 

^ 3 —Photographs showing the periphery of 
{B) eye 


owing to its larity, the failure to obseive cases 
early and the absence of mateiial for micio- 
scopic examination 

In 1937, BedelD made a complete leview of 
the liteiature and, m addition, reported seveial 
cases that he had observed peisonall} He 
stated the belief that the condition is a postnatal 
pathologic dissolution of the choroid Othei 
cases have been reported by Fiiedman (1940),^ 
Shapira and Sitney (1943)” and Scobee (1943) ^ 
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able to follow hts patients and show by examma- 
tions of the fundus and studies of the vistra 
elds definite progress of the pathologic condi- 
'°" ’■elatively shoit time His obsena- 
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tions and those in the case leported here tend 
to confirm the opinion that the pathologic process 
IS postnatal rather than congenital 

Verhoeflt ® expressed the opinion that many 
cases of supposed choioideremia are actually 
instances of retinitis pigmentosa in which the 
choroid IS hidden by widespread gliosis of the 
degenerated neuroepithelium The many persons 
•who obsened the case reported here stated the 
belief that it was a case of true choroidereniia, 
and not one of gliosis 

SUMMARY 

A case of choroideremia was obseived in a 
man 58 yeais old The patient had only slight 
myopia, wheieas most of the patients lepoited on 


with this condition have shown a moderate or 
a high degree of myopia The disease pio- 
giessed over a period of ten years, so that a 
change from night to day work w^as necessai} 
three years ago The fundus and the defects 
of the visual fields were practically identical in 
the tw^o eyes Acuity in the central visual fields 
lemamed excellent despite the advanced stage 
of the disease 

Photographs of the fundus were made by Marfang 
of the Institute of Ophthalmology, Presbyterian Hos 
pital. New York 

1526 Crescent Street 


6 Verhoeff, F H Retinitis Pigmentosa with 
Widespread Gliosis — So-Called Choroideremia, 4rch 
Ophth 27 688-691 (April) 1942 
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OCULOGLANDULAR SYNDROME DUE TO 

yeastlike organism 


A 


MAJOR FREDERICK H THEODORE 

MEDICAI CORPS, ARMY OF THE UNITED STViES 


At the present time it is well established that 
wliat was fiist known as Pariiiaud’s conjunc- 
tivitis aftei its description by that author in 
1889, IS not a definite disease with specific 
pathologic and bacteiiologic characteiistics, but is 
in reality a symptom complex Y\hich can be 
caused by a number of etiologic factors Foi 
that leason the teim “Parmaud’s oculoglandulai 
sj ndroiiie,” ^ foi a cliiomc uniocular gianuloma- 
toub conjunctivitis with legional lymphadenitis, 
appeals most appropriate Tularemia, tubercu- 
losis, an unidentified virus infection, lympho- 
granuloma venereum, syphilis and even infections 
with the hemolytic staphylococcus and Bacillus 
pioteus,- have been listed as causes of the con- 
dition But by fai the most common agent 
appears to be the leptothiix first found in 
pathologic sections by Verhoeff, m 1913 and 
later obtained in cultures of conjunctival material 
b) Verhoeff and King, in 1933 ‘ Others have 
confirmed these ohseivations and have also dem- 
\onstrated the organism in the preauricular gland “ 
While 111 still othei cases of the syndiome no 
etiologic agent has been discovered, it is likely, 
as Duke-Elder® stated, that as inoie cases are 
studied still other causes will be bi ought to light 

It is the purpose of this paper to report another 
case of Pannaud's oculoglandular syndrome in 
which the condition w'as rather severe and ap- 
peals to have been due to infection with an 


1 Duke-Elder, W S Text-Book of Ophthalmol- 
ogc, St Louis, C V Mosby Companj', 1938, vol 2, 
P 1629 

2 Zuccoh, A Ueber Proteus-Conjuuctivitis zu- 
glcich em Beitrag zur Kenntms des sogenannten Pari- 
naudschen Sjndroms, Schweiz med Wchnschr 18 803 
(Aug 21) 1937 

3 Verhoeff, F H Pannaud’s Conjunctivitis A 
M\ colic Disease Due to a Hitherto Undescribed Fila- 
mentous Organism, Arch Ophth 42 345, 1913 

4 Verhoeff, F H, and King, M J Leptotnchosis 
Conjunctnae (Pannauds Conjunctnitis) Artificial 
CuUnation of the Leptotnches in Three of Four Cases 
'■^rch Ophth 9 701 (May) 1933 

3 Wright, R E Isolation of Verhoeff’s Lepto- 
^ Case of Pannaud’s Syndrome Arch Ophth 

6 Duke-EWcr^ p 1630 


unidentified yeasthke body, and to suggest an 
additional cause foi the condition 

REPORT or A CASE 

Lieut C T , aged 30, was first seen at the eye clinic 
of the Miami Beach Training Base on June 24, 1943 
About ten days previously his right eye had become 
inflamed, and a few' days later the right preauricular 
gland had begun to enlarge His past history w-as 
essentially noncontnbutoiy 

Examination of the right eye at this tune revealed 
the vision to be 20/20 There w ere considerable edema 
and pseudoptosis of the right upper lid, due to severe 
conjunctivitis, w'hich involved onlj' the upper lid and 
the fornix On the injected and edematous conjunctiva 
were a number of rounded, raised, yellowish gray nod- 
ules, varj'ing m diameter from 0 5 to 4 mni These 
were mainly situated at the upper tarsal bordei Al- 
though superficial, they were not ulcerated The eye 
Itself, as well as the conjunctiva of the lower hd, was 
normal and remained so during the entire course of 
the disease The right preauricular gland was swollen 
and tender 

The left eye was entirely normal in all lespects 

General phjsical examination revealed nothing ab- 
normal 

The diagnosis of Pannaud’s oculoglandular syndrome 
was made, and investigations as to the exact cause were 
begun The results of laboratory examinations are 
noted later 

The condition progressed, and m the course of a 
week the conjunctival nodules increased m both size 
and number The preauricular gland increased to the 
size of a plum, and two almond-sized nodules appeared 
on the right side of the neck The patient vv'as ad- 
mitted to unit 1 of the station hospital on July 3, and 
the largest nodule was removed for biopsy Several 
smaller nodules were taken on July 7 

For the first five days after his admission the patient 
was rather ill, his temperature rose to 1014 F, and 
he complained of considerable pam in the enlarged 
glands Thereafter he was entirely afebrile 

On his admission administration of sulfadiazine was 
begun, but was discontinued after several days because 
of nausea In place potassium iodide was given, but 
use of this drug, too, had to be stopped because of 
the development of a pustular eruption 

By July 14 the conjunctival infiltrates had disap- 
peared and the ej'e had assumed a normal appearance 
The glands, however, continued to be painful, swollen 
and tender Roentgen therapy was instituted and re- 
sulted m softening and suppuration The preauricular 
gland was drained surgically on July 24, and about 
15 cc of pus was obtained Bactenologic studies of 
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Fig 1 — Photomicrographs of biopsy specimens from the conjunctiva, showing (A) scattered >easthke bo i 
and (B) a number of yeastlike bodies In the center (B) one of these bodies, ha\ing an hourglass s ap 
appears to be budding Magnification, 2,175 




THEODORE-PARINAUD’S oculoglandvlar syndrome 


the pus. reported later, gave significant results On 
August 19 the larger of the two glands m the neck was 
incised and from this also pus was obtained It required 
two months for the first incision to heal, thereafter the 
area involved remained indurated, and the tissue reac- 
tion in general suggested an unusual type of infection 
Nine months after the incision of the cervical gland 
the wound in the neck was still draining to a slight 


extent 

Labofalory Rvaminaltous — Smears, epithelial scrap- 
ings and cultures of secretions from the conjunctiva, 
with the use of special mediums, were all negative for 
pathogens How'ever, examination of the material oh 
tamed from the conjunctiva revealed a yeasthke body 
A similar yeasthke body was found in the pus from 
the preauricular gland This w'as considered the etio- 
iogic agent 

The biopsy specimens, both the material fixed in 
formaldehyde and that fixed in Zenker’s solution, were 
variously prepared wuth hematoxylin and eosin, Giemsa’s 
stain, the Ziehl-Neelsen method and the Verhoeff modi- 
fication of the Gram stain, which was used to demon- 
strate the leptothnx The best results were obtained 
w'lth hematoxylin and eosin and the Verhoeff stain 
The sections showed that the conjunctival nodule was 
composed essentially of granulation tissue, with masses 
of lymphocytes, plasma cells and many fibroblasts in 
various stages of development, as well as new-formed 
blood vessels The nodule was ulcerated at the sur- 
face, the surrounding tissue showed evidence of necro- 
biosis (poor staining, pyknosis and distortion of cells) 
A number of polymorphonuclear leukocytes occurred 
in this region but were not found to any extent deeper 
in the section Numerous phagocytes containing gran- 
ules taking a deep blue stain were noted Rare giant 
cells were seen Throughout the section, especially 
m the more superficial portion, round or oval objects, 
slightly larger than an erythrocyte, lay scattered about 
These objects took a uniform deep blue, almost black, 
stain, with no central paler portion (fig 1 A) Some 
of them seemed to have a single or double refractile 
ring, or halo, about them A number appeared to be 
budding Several had an hourglass shape (fig 1 B), 
while others seemed to have small satellites around 
them The objects just described appeared quite dif- 
ferent from the lymphocytes present, m the more 
necrotic zone they retained their characteristics to a 
much greater extent than the cellular elements and 
thus stood out readily It was felt that these objects 
fulfilled most of the morphologic requirements of yeasts 
and beyond doubt could be considered as such No 
leptotnches were found 


Bacteriologic examination of the pus obtained from 
the preauricular gland revealed similar yeasthke bodies 
on direct smears stained wutli the Gram method (fig 2 A 
and D) On culture an unidentified yeast was grown 
but, unfortunately, ivas discarded, as it was erroneously 
thought to be a contaminant Studies of the pus ob- 
tained from the cenical gland showed no organisms 
of any kind 


The slides were reMew'ed by Lieut Col Phi 
ngesoii He saw' the bodies described and felt 
P^'obably the causative agent He adv 
ina smuch as positive cultural evidence 

\\ nhm ® Improved jrcthod of Star 
“ L'Pfotnehea of Panpaud’s Co,„ 


lacking, that the case be reported as one m which the 
condition was due to a yeasthke organism He, too, 
found no leptotnches This opinion was later con- 
curred in by Major James H Allen Dr Alson E 
Braleys also thought that the bodies could be yeasts 
The usual laboratory tests, such as the blood count, 
urinalysis and Kahn test of the blood, gave normal 
results Agglutination tests for tularemia gave nega- 
tive results on three occasions, as did tests for undu- 
lant fevei and heterophile antibodies The Frei and 
Mautoux tests hkewuse gave negative results 

COMMENT 

In the case of Pannaud’s oculoglandiilar syn- 
drome desciibed here a yeasthke body was found 
both m biopsy specimens from the conjunctiva 
and m smears of pus aspirated from the pre- 
auricular gland It IS believed that an uniden- 
tified yeasthke oiganism was the cause of the 
condition This opinion was concuried in by 
several authorities in the field of ophthalmic bac- 
teriology 

There can be little doubt that the case falls 
into the broad group of conditions known as 
Parinaud’s oculoglandular syndrome The con- 
junctival lesions, the glandulai involvement, the 
clinical course, the prompt cure of the conjunc- 
tivitis aftei excision of the involved portions, 
all follow the usual description of this syndrome 
The only unusual feature is the glandular sup- 
puration and induration, with extiemely slow 
healing This points to an unusual etiologic 
factor and is entirely consistent with the char- 
acteristics of a yeast infection 

Glandulai suppuration is rare in cases of 
Pannaud’s oculoglandular syndrome Verhoeff ® 
did not observe it m his cases of the syndrome 
due to the leptothnx McKee, in emphasizing 
the rarity of suppuiative glands, mentioned 2 
exceptions, notably 1 of Parinaud's oi iginal cases, 
reported in 1889, and cases reported by Gif- 
ford, in 1898, in which suppuration was fre- 
quent These early cases were not as completely 
studied as later ones and not much can be stated 
about the etiologic factors It appears, therefore, 
that glandular suppuration is not present in 
the type of Pannaud s oculoglandular syndrome 
designated by Verhoeff as “leptotrichosis con- 
junctivae,” while in other t}'pes it may occur 

8 Dr Braley and Mr A Marfang, of the Institute 
of Ophthalmology, Presbyterian Hospital, Neiv York, 
made the photomicrographs 

9 Verhoeft, F H Observations on Pannaud’s 
Conjunctivitis (Leptotrichosis Conjunctivae), Am T 
Ophtb 1 70S (Oct ) 1918 

10 McKee, S H Pannaud’s Conjunctivitis with 
Suppuration m the Pre-Auncular, Sub-AIaxillary and 
Supra-Clavicular Glands, Tr Am Ophth Soc 25 236, 
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In the case described in this paper the lepto- 
thnx M as carefully searched for, \\ ithout success, 
by ail who studied the slides Further more, the 
histologic picture did not conform to that pi esent 
in the cases in which the condition was due to 
the leptothrix 

In conclusion, in my opinion Duke-Elder’s 
concept that Pai maud’s oculoglandulai syndrome 
IS a complex of symptoms that may lesult from 
infection u ith any one of a numher of known or 
unknown agents is the most tenable one, in the 
light of present knowledge It is thought that 
111 this paper a new cause has been demonstrated, 
an organism resembling a yeast, which, unfor- 
tunately, could not be further classified 


SUMMARY 

The case of Parinaud’s oculoglandulai syn- 
ch onie reported heie was unicjue in that, while 
the ocular condition cleared in a few weeks, 
legional glandular suppuration occurred, requii- 
ing surgical drainage, and ultimate healing was 
prolonged Both biopsy material from the in- 
volved conjunctiva and smears of pus aspirated 
from the preauiicular gland revealed an organ- 
ism resembling a yeast In view of the clinical 
course and the laboratory findings, it is believed 
that this yeasthke organism was responsible for 
the disease 

1120 Park Avenue, New York (26) 



MANAGEMENT OF PARALYSIS OF DIVERGENCE 


SAMUEL KAMELLIN, MD 

CHICAGO 


A number of papers have been written on the 
etiolog}/ physiology and pathology of paratysis 
of divergence, and vaiious treatments have been 
devised therefore, there is no need to go into 
these phases of the subject now 

Diveigence and its antagonist, conveigence, 
are essential m the maintenance of fusion By 
divergence is meant the ability of the visual 
axis of both eyes when converged on near objects 
to separate m order to sight on an object more 
remote 

The findings in cases of paralysis of divergence 
aie as follow^s “ 

1 There is diplopia in the midplane foi distant 
vision 

2 The diplopia is equal in all directions of gaze 
at the same distance from the subject’s eyes 

3 The diplopia is eliminated as the eyes con- 
verge to near distances, vaijnng from 2 to 10 
feet (60 cm to 3 meters), and then binocular 
vision is obtained 

4 The images are homonymous and separate 
farther as the test object is farther withdiawm 
from the subject 

Man}^ etiologic factors have been suggested, 
and the} aie as varied as the number is great 
There ai e several conditions from which paralysis 
of dneigence must be differentiated and which 
have been adequately discussed before , therefore, 
they need not be considered here The purpose 
of this paper is to report 2 cases m which opera- 
tion was performed by the late Dr Sanford R 
Gifford How'ever, there were others in which 
use of small amounts of prism made operation 
unnecessary and therefore wdnch are not reported 
here Bruce stated that i esection or advance- 
ment ot one 01 both rectus muscles is the logical 
procedure Stokes mentioned the operations 
described by Theobald m 1886, by Uthoff in 1893 
and by Sachs in 1898 These operations w^ere 

From the Department of OphthaImolog 3 ', North- 
western Unnersity Medical School 

1 (n) Stokes, W H Parafisis of Divergence, 

Arcli Ophth 11 651-664 (April) 1934 (b) Bruce, 

G kl Ocular Divergence Its Phvsiology and Pathol- 
og^, ibid 13 639-660 (April) 1935 

2 Gifford, S R Textbook of Ophthalmologi , 
Philadelphia, W B Saunders Companj , 1941 Stokes i** 


tenotomy of one intei nal i ectus muscle, tenotomy 
of both internal rectus muscles and advancement 
of the external rectus muscle Stokes stated that 
it would seem moie rational to perform an ad- 
Amncement or a resection of both external i ectus 
muscles m cases m which the paralysis is sta- 
tionary 

Giffoi d felt that shortening of one or both ex- 
ternal rectus muscles by the O’Connor cinch 
method w'as the safest surgical procedure because 
if an overcorrection is obtained one or more 
cinch sutures can be removed as soon as the 
overcorrection is noted On the othei hand, if 
an insufficient amount of paralysis has been cor- 
rected, the residual divergence can be corrected 
by use of the same technic on the external rectus 
muscle of the fellow eye I have been unable to 
find any mention of the use of the O’Connor 
cinch operation for correction of this condition, 
although the operation is employed in many parts 
of the country for various other muscular anom- 
alies 

REPORTS OF CASES 


Case 1 — J M , a medical student aged 22, was seen 
in the eye clinic on Feb 19, 1941, complaining of 
diplopia for distance, first noticed about two >ears 
preMous to this date This difficulty had become 
increasingly worse until the time of his first examina- 
tion He also complained of a dull headache at this 
time 

Examination revealed mild folliculosis of the con- 
junctiva of the lower lid The cornea, sclera, ins, 
anterior chamber, lens and pupillary reflexes were nor- 
mal With a correction of -f- 0 25 D sph , axis 90 
for each eye vision was 20/13 In the cover test a 
10 D prism base out for distance, at 20 feet (6 meters), 
and a 4 D prism base out for near vision were necessary 
to overcome the diplopia 


He was seen again on March 8, 1941, 
ion show'ed that the diplopia increase S 
ance was obtained between the observer and he tes 
bject and was equal in all fields of 
osis of paralysis of divergence was made, and a. 
I’Connor cinch operation on one or . 

ectus muscles was advised An eig -xf^rnal 

uture operation was “p^ssavLt Hospital 

rLrefvvrre're-m^^^^^^ at vvh.ch fime 

IS ejes were straight for near and distant vision The 
iplopia was relieved, but he stiH complained of fro^a 
eadache, which was not affected by rea ing 
ame on shortly after arising m the morning He as 
allowed in the clinic at intervals until his graduation 
rom medical school and ^\as last seen on e » 
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1943, at which time he had no recurrence of diplopia 
He still had headaches, not related to the use of his 
eyes, and his measurements with Maddox rods were 
3 prism diopters of esophoria for distance, 1 prism 
diopter of esophoria for near vision and no vertical 
deviation 

Case 2 — }ilr C G , aged 34, was seen by Dr San- 
ford Gifford on Nov 11, 1943, complaining of diplopia 
for distance, dating back as far as he could remember 
The degree of diplopia was constant He was wear- 
ing a correction of — 0 50 D sph with a 4 5 D prism 
base out for the right eye (vision 20/15) and — 0 50 D 
sph with a S 5 D prism base out for the left eye 
(vision 20/20) The lids, conjunctiva, cornea, sclera, 
ins, anterior chamber, lens and fundus were normal In 
the cover test he had esophoria for near and for dis- 
tant vision Without his glasses the diplopia was cor- 
lected by a 13 D prism base out for distance He had 
diplopia beiond 11 inches (33 cm) but none closer 
His near point of convergence was 3 minutes The 
diplopia increased as the test light was drawn farther 
away from the subject and was equal in all directions 
The Maddox rod showed 12 prism diopters base out 
for distance and no lateral deviation for near vision 
A diagnosis of paralysis of divergence was made, and 
an O’Connor cinch operation on the left external rectus 
muscle was advised 

The patient was admitted to Passavant Hospital and 
an eight strand cinch suture operation was performed 
on the left external rectus muscle on Jan 8, 1944 He 
was seen again on Jan 27, 1944, and the cover test 
showed that his eyes were straight* for both near and 
distant wsion He was able to converge to 8 inches, 
and the Maddox rod test revealed 6 prism diopters of 
exophoria for distance and 4 prism diopters of esophoria 
for near vision The diplopia was entirely relieved, 


and the cmch sutures were removed He has been free 
from symptoms and has had no complaints since the 
operative procedure 

MANAGEMENT OF PARALYSIS OF DIVERGENCE 

Dr Giftoid managed cases of paralysis of 
divergence in the following way 

1 Patients needing a small amount of prism 
base out to superimpose images at distance were 
given correction for distance, or simple prism 
lenses base out were prescribed if no correction 
for distance was needed 

2 Patients needing a larger amount of prism 
base out for correction of diplopia at distance 
weie advised to have an O’Connor cinch opera- 
tion on one or both external rectus muscles, de- 
pending on the amount of prism necessary to 
superimpose the images at distance It is esti- 
mated that each strand of the cinch suture will 
correct approximately prism diopters of 
deviation when the operation is performed on the 
lateral rectus muscle with nothing done to the 
opposing muscles 

The views expressed in this paper concerning the 
type of operation to be performed in cases of paralysis 
of divergence are those of the late Dr Sanford R 
Gifford, at whose suggestion I wrote this report 

Northwestern University Medical School 



VISUAL EXERCISES IN OPHTHALMOLOGY 


JOSEPH I PASCAL, MD 

NEW -iORK 


Tlie subject matter ot this paper pertains to 
noik nhich, I think, will form a laigei poition 
of ophthalmologic practice in the futuie than it 
does at present I am using the teim Msual 
exercises iiiiits wndest possible application 

All aie familiar with exeicises which aie used 
to de^elop and improve central macular vision 
I think it IS genera% agieed that these exeicises 
do not increase macular acuity m tlie physiologic 
sense The impi ovement m vision wdiich lesults 
m a great many cases is most likely due to an 
intensification of the psychic phase of the act of 
seeing As Dr Lancastei ^ has so aptly put it in 
a recent article, “seeing is only half oculai — the 
other half is cerebral ” 

The impi ovement of central vision is often 
a large pait of the orthoptic tieatment of squint 
The dulled cential vision of the deviating eye 
is called amblyopia ex anopsia which term imme- 
diately suggests that the cause of the poor vision 
lies in failure to use the e) e It is the mind which 
fails to function foi the amblyopic eye has been 
open all the time and has recen ed the same retinal 
images as the othei eye The reined) of course is 
to force the patient to apply his mind to the im- 
ages m the de^ latiiig eye and to use this eye as far 
as possible foi ciitical, detail vision 

There are nuineious ways of exercising the 
amblyopic e)e, and e\eiy practitioner usualty 
adds some of his ow n design The mental aspect 
IS all important, and these exercises as far as 
possible must be interesting to the patient They 
must create a pleasuiable mental tone, such an 
exercise is watching an interesting moving pic- 
ture wnth the ambl)opic eye 

In geneial, there are two or thiee piinciples 
which govern the multitudinous exercises of this 
type One is to introduce into the exercises a 
good deal of motion, making the seeing process 
dynamic This is accomplished, for example by 
watching a rotating target or a swinging light 
Another is to introduce a lariety of colored 

PrC'sented before the New York Societi for Clinical 
OplitlnlmologA , Jan 8, 1945 

1 Lancaster, W B Present Status of Eje Exer- 
cises for Improiement ot Visual Function, Arch Ophth 
^2 167 (Sept) 1944 


patterns, such as the old-fashioned kaleidoscope 
provided Still another is to associate the act ot 
seeing wuth some activity of the body, some 
motoi expression, usually of the hands But 
other exercises, such as motor activities of the 
oigans of speech or a motor reaction of the legs, 
may be included Still other examples are string- 
ing colored beads or sticking colored pins into 
selected letters, as a sort of game 

Now' what has happened m cases of amblyopia 
when, for example, initial vision ivith the best 
correction is 20/100 and after a peiiod of exer- 
cises the vision impioves to 20/30 oi 20/20^ 
The retinal images of the letters on the 20 foot 
(6 metei ) line at the end of the training period 
are not focused any better than the) weie at 
the beginning, nor are they different in size, 
shape or form Why are they legible now when 
before they merely registered as indistinct 
blotches ? The answ'er is simply that the mind 
has been trained to mteipret the former letinal 
“blotch ” The improvement m vision is due 
entirely to a better response m tbe ps) chologic 
phase of seeing 

This IS indeed a remarkable phenomenon, but 
no stranger than w'hat one frequently encoun- 
ters m eveiyday life A smudge on the horizon 
over the sea wdiich to the landlubber may be a 
cloud, oi what not, is at once recognized by the 
experienced seaman as a vessel The letinal 
images in the eyes of the two obseivers may be 
exactly the same m clarity, size and shape, but 
the mental contribution to this retinal image is 
lastly different With usual exercises better 
use of the amblyopic eye has been accomplished 
for the letters or figures on the Snellen chart 
and, by extension, tor all familiar objects 

From these considerations the thought irresis- 
tibly forces Itself on the mind Wh) cannot this 
process be extended^ If the psychic contribu- 
tion to vision can be so greatl) enlarged in these 
cases after the correction of the ametropia, w'hy 
can it not be developed, to some extent at least, 
without the correction of the ametropia To be 
sure in the uncorrected ambl)opias one is dealing 
with a nonfocused retinal image, as against a ; 
focused retinal image in the corrected ambl) opias 
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But the mind registered the focused retinal image 
only as an indistinct retinal blotch befoie it uas 
trained to respond to this blotch in terms of defi- 
nite form perception Why cannot the mind be 
trained to respond likewise to an unfocused 
retinal blotch^ The response to such an image 
may not be so pronounced, but there seems to be 
no reason that significant improvement cannot 
be developed The fact is that this can be done 
and has been done 


good deal of controvei sy , some rather acrimo- 
nious The facts as far as they n eie ascei tamed, 
hon ever, did show that a number of men who 
were i ejected by the Aimy, Navy and Air Foices 
because of color blindness passed the lequired 
tests after the training The conservative view 
of this process taken by The Jownal of the 
Ameiiccin Wledicol Associeitioii was that the 
exeicises did not “cuie” the color blindness, but 
merely ''educated” the candidate or trained him 
in some way for better color peiception 


I know that in saying this I am treading on 
unorthodox territory, and it is tiue that this field 
has been exploited perhaps overexploited by 
some licensed and unlicensed piactitioneis But 
his does not vitiate whatevei is sound in the 


procedui e 

When Huxley’s book “The Ait of Seeing”^ 
came out, the author and his book were severely 
criticized by leading authorities in ophthalmology 
It vas therefoie vith a good deal of temerity that 
I ventured to write in defense of the author and 
the system loosely called the Bates system ^ One 
can imagine my relief on seeing the article on 
this subject by Dr Lancaster in the Archives 
This article should be lead and leread until one 
becomes thoroughly familiar with this broad 
viewpoint tow^ard visual exercises 

Not only central vision but peripheral vision 
can be impi oved w ith training and exercise 
Dr Frank M Low, of the School of Medicine 
of the University of Noith Carolina, has done 
some interesting wmrk along this line He has 
showm that peiipheral visual acuity is indepen- 
dent of central acuity and, like the latter, can be 
improved with training Exercises to improve 
peripheral vision may not be necessary for the 
average person But improved peripheral vision 
IS certainly a great help in many lines of endeavoi , 
aside fiom aviation Many a poor or accident- 
prone drivei may ow e his difficulties to inefficient 
penphei al vision And many a w orkei in an in- 
dustrial plant may have a gi eater margin of 
safety fiom accidents by de\ eloping moie 
efficient peripheral vision Incidentally, the fact 
that peripheral MSion improves with tiaining 
may hd^ e a bearing on testing of the visual fields 
w hen such tests are made repeatedl} , as in cases 
of glaucoma and othei conditions 


There has been quite a stii recently regarding 
claims foi the cure of color blindness by means of 
Msual exeicises The reports hare aroused a 


2 Hu\le\. A. 
H-irpcr S; Bro<: 


L The Art of Seeing, New York, 
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1 Pwcil J I On \ldous Huxler 
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Probably the use of the woid “cure is not 
appropiiate in the claims for treatments wdiich 
tend to improve color discrimination Although 
It may be quibbling about terms, one may ask 
whethei one really “cures” disease or whether one 
meiely provides favorable conditions for the in- 
herent 1 ecuperative powers of the body and mind 
to assert themselves^ However, whether these 
men weie “cuied” or “educated,” they could dis- 
tinguish the colored patterns on the Ishihara or 
similar plates after a series of exercises, some- 
thing which they could not do before the tiaming 
And the skill to distinguish the coloied patterns 
on the plates certainly was carried over to other 
objects and colored configuiations It is no 
exaggeration to say that these persons have 
acquired a greater degree of color peiception and 
color discrimination than they had before taking 
the exercises 

Now^ what IS the mechanism by which these 
persons acquired their increased capacity for 
coloi perception ^ It is not knowm exactly Cer- 
tainly no new’- structural elements were developed 
in the retina, nor w’ere any new visual pigments 
foimed It was probably purely an educational 
process, teaching the mind to recognize certain 
visual stimuli in terms of coloi Not much is 
knowm about the process of color rehabilitation, 
but how much is really knowm of the mechanism 
of color vision in the normal person'^ 

There are many theories of color vision 
Psychologists swmar by the Hermg and Ladd- 
Franklin theories, physicists swmar by the 
Young-Helmholtz theory, and physiologists, tak- 
ing an ovei-all view , sw^ear at all of them Some 
recent wmrk on color vision suggests that color 
perception is not an all-or-none phenomenon 
There may be a gradation in color vision, coi- 
responding somewdiat to the gradation in foim 
vision Form vision ranges fiom a maximum of 
20/15 or 20/10 to a minimum of 20/200 or less 
Probabl} color vision likewise langes fiom a 
high level embracing the capacity to distinguish 
a great many colors, shades and tints to total 
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deficiency in color vision Between these aie 
the color amblyopias of varying degree, corre- 
sponding to the form amblyopias of varying de- 
gree Just as one can in many cases remove or 
improve a form amblyopia, so one may be able 
to iniproi e a color amblyopia This, I believe, is 
a justifiable open-minded attitude 

A type of visual exercise which is practiced 
more bv teachers and educators generally than by 
ophtbalmologists concerns improvement in the 
speed ot reading There are several instruments 
designed specifically for this purpose But even 
without elaborate instruments one can teach pa- 
tients, to some extent at least the art of rapid 
reading ]\Iany a student who had unwittingly 
acquired a habit of reading slowl}'', say, 200 words 
a minute, can, by being prodded and urged and by 
making an effort, increase his speed to 300 or 
more words a minute In these days, when 
e^el^ intelligent student and adult has far more 
reading than he can ever hope to do, the acquisi- 
tion ot skill in rapid leading is certainly a wmith 
w hile accomplishment 

Akin to this type of visual exercise, but much 
moie developed and on a broader psychologic 
basis, IS the wmrk being done now at Ohio State 
Unn ersity by Dr Samuel Renshaw and his 
associates Primarily, their training is to in- 
crease the speed and span of the visual act 
Exercises for this purpose have been used and 
found effective by some branches of the armed 
services But rapid and extensive visual lecog- 
nition is certainly a worth while skill in many 
lines of civilian endeavoi The Avork of 
Dr RenshaAV has shown to Avhat an amazing 
extent this faculty can be developed by propel 
training Incidentally, this Avork has Avider im- 
plications than those I haA'e mentioned Ramifica- 
tions of it reach, though by a different route, some 
of the practices of the so-called Bates system 

Visual exercises AAi^hich are most familiar to 
ophthalmologists relate to the development of im- 
proA'ed neuromuscular coordination of the tAvo 
eyes This is the AAell knoAvn field cif orthoptics, in 
the restricted sense of the term I shall merely 
mention one or tAvo points bearing on this work 
jManifest dcA/iations, actual squints, are relatively 
raie as compared Avith the number of latent 
deAiations Orthophoria is the exceptional find- 
ing, some horizontal and, less commonly, some 
Aertical heterophoria being the rule Noav, Aidien 
a patient AAith a refractwe erroi shoAvs also an 
appreciable amount of heterophoria, AA^hat is the 
physician to do^ One AAay is to correct the 
ametropia, ignore the heterophoria and AAait a 


month or tAvo If the patient’s complaints of 
discomfort persist after coriection of the ametro- 
pia, then the physician must attend to the hetero- 
phoria 


Another Avay is to make the red glass test 
before prescribing the lens correction If Avith 
mere discoloration of the images, preferably that 
of the nondominant eye, dissociation and diplopia 
result and if, in addition, the images stay apart 
or come together sloAvly, then the imbalance is 
likely to be a factor in the patient’s discomfort 
In such cases it is advisable to do something about 
the imbalance at the time of correcting the 
ametropia 


There are two Avays of treating the imbalance 
One is to incorporate a prism for relief Another 
and, Avhenever possible, a better Avay, is to give 
a series of visual exercises in order to build up 
fusion and reserve duction power Dr Burian’s 
Avork on the importance of peripheral stimuli 
m the development and maintenance of fusion 
has clarified many puzzling points in fusion 
training In fact, targets for these exercises 
should be made on the basis of Dr Burian’s find- 
ings 

Noav and then one reads in the lay, and some- 
times in the professional, press of eye exercises 
consisting of Avail to Avail and flooi to ceiling 
movements I think such exercises are senseless, 
for these movements are constantly being made in 
the ordinary course of daily use of the eyes 
What IS needed are movements Avhich aie not 
ordinarily made— and these are primal ily forced 
duction or vergence movements in Avhich the eyes 
are made to move in opposite directions These 


cercises build up reserve power, but they are 
)t muscle exercises They are, rather, pro- 
:dures for developing smooth neuromusculai 
ithways, probably akin to conditioned reflexes 
There are many elaborate instruments for use 
training, but these exercises can also be effec- 
vely given by the application of simple prisms 
hese prisms can be employed m a variety o 
ays to provide rhythmic or sustained exercises, 
ith use of the step method or the sliding metho 
• a combination of the two In all cases, how- 
ler, the eyes should be made to execute various 
mjugate movements Avhile under the tension o 
le prism A simple stereoscope can also be 
^ aid and is especially effective Avhen used Avith 
pointer method, a procedure ^AA'hic 


1 1 1 1 


4 Pascal, J I Visual and Orthoptic Training, 
Am J Ophth 17 801 (Sept) 1934 
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CONCLUSION 

I believe that all these visual exercises belong 
in the domain of ophthalmology But not eveiy 
ophthalmologist is fitted either by temperament 
or by inclination to engage directly in this work 
Foi the training is largely in the nature of 
teaching and requires special aptitude and skill 
on the pai t of the teacher A man may be a first 
rate ophthalmologist and a third rate teacher It 
IS at this junctuie that the oithoptic technician 
comes to the foie Such a technician can be 


ti allied to apply intelligently all these vaiieties 
of visual exercise under the supei vision of the 
ophthalmologist The fact that these technicians 
aie mostly women is probably not an accident 
Women usually excel in teaching elementary 
skills, they geneially have more patience, tact 
and enthusiasm foi the work But in all cases 
their work should be under the ciitical supei - 
vision of a well mfoimed ophthalmologist who 
is 111 sympathy with this type of work 

37 West Ninety-Seventh Street 



Clinical Notes 


A MODIFIED SLING OPERATION FOR CORRECTION OF PTOSIS 


Joseph La\ai., MD, Nf\\ York 


For the correction of ptosis in the absence of 
action of the ]e^ator muscle two procedures are 
open to the surgeon One is to utilize the 
superior rectus muscle if it is actne, as in the 
IMotais procedure,^ and the other is to make a 
sling which wall lift the hd, as in the Machek 


m wdiich the skin of the uppei hd is utilized 
for the sling Instead of utilizing skin of the 
upper hd for the sling, Derby,'* and latei Wienei 
and Alvis,® used fascia lata 

In 1924 Reese ^ suggested using strips ot 
orbicularis muscle and pretarsal fascia to pro- 



Fig 1 — Stages m the sling operation for correction of ptosis 


proceduie,- when the superioi rectus muscle is 
parah zed The latter method is a modified 
Panas operation ® or a Hunt-Tansle} procedure, 

1 Motais Operation du ptosis par la greffe tar- 
sienne d’line languette du tendon du muscle droit 
superieur, Bull et mem Soc frang d’opht 16 199, 1898 

2 ^lachek An Operation for Ptosis with the For- 
mation of a Fold m the Upper L’d, Arch Ophth 44 
539, 1915 


3 Panas, P Trade des maladies des >eu\. Pans, 

J jMasson, 1894 _ 

4 Derbj, G S Correction of Ptosis bv Fascia 

-ata Hammock, Am J Ophth 11 352, 1928 

5 Y'lener, M, and Alvis, B Y Surgerj of the 
i\e Philadelphia, W B Saunders Companj, 193^, 

d'^eese, R G Operation for ^lepharoptosis w ith 
'ormation of a Fold in Lid, Arch Ophth 53 26, D_4 
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duce a slmg I ha\e simplified and modified Ins 
pi ocedure, as described here 

An incision is made through the skin and subcutaneous 
tissue of the upper lid 2 mm above the tarsal edge 
(fig I A) The incision extends the full width of the 
hd, and the margins are dissected free from the under- 
hing orbicularis muscle The latter is then lifted up 
with forceps, and a strip 3 mm wide is prepared just 
above the upper tarsal margin This strip extends the 
full width of the hd, just as the original incision in 
the skin was made The temporal and nasal attach- 
ments of the strip of orbicularis muscle are not dissected 
hut are left in position The strip of muscle is cut in 
half at its center, and a mattress suture of braided silk 
on a full curved needle is passed through each cut 
end (fig IB) (In the Reese procedure the orbicularis 


a continuous fine silk suture on an atraumatic needle 
(In the Reese procedure an anchor suture is taken 
through the center of the tarsal tissue of the lid and 
brought out on the brow , the sutures through the strips 
of orbicularis muscle are not attached to the peiiosteum 
but are brought directly through the incision in the skin 
above the ej ebrow' ) A Wheeler cone is then applied 
and left in place for five days, at the end of w'hich time 
the running suture in the hd is removed On the 
seventh dav the silk sutures which hold the strips of 
orbicularis muscle attached to the periosteum are re- 
mov ed 

This pi ocedure is lecommended in cases in 
w Inch the levatoi and the supei lor i ectus muscles 
are completel)'^ paralyzed If the levator muscle 
is active to an)' degiee, a lesection of this muscle 


.A 


Fig 2 — At left, appearance before operation 
Operation 


At right, left eve two weeks, and right e\e two months, after 



muscle plus fascia is dissected and the lateral ends are 
freed, the central portion remaining attached ) Two 
tunnels are then dissected under the skin of the upper 
iid to the brow, emerging through the skm just above 
the evebrow One tunnel is along the nasal portion 
and the other along the temporal portion of the lid, and 
the two tunnels proceed straight upward The full 
cuived needles of one strip of orbicularis muscle are 
tlicn passed through the corresponding tunnel and deep 
bites taken down to tiie periosteum and out through the 
skill of the exit of the tunnel The same procedure is 
earned out with the needles of the other srtip of 
orbicularis muscle (fig 1C) The sutures are then 
drawn as tight as possible and tied over rubber pegs 
■Jhc incision through the skm of the hd is sutured with 


IS by all means the operation of choice If the 
superior jectus muscle is active, a Motais or a 
V\ heeler • operation, using a sling of oibiculans 
niuscle under the superior rectus muscle, is 
advocated Dickey " uses a slmg of fascia lata 
which he attaches to the supeuor rectus muscle 

136 East Sixtj -Fourth Street 


/ vvnceier, j Correction of Ptosis by Attach- 

ment of Strips of Orbicularis Muscle to Superior RecSs 
ilusde. Arch Ophth 21 1 (Jan ) 1939 

8 Dickev, C A Superior-Rectus Fascia-La ta 
gmg in Correction of Ptosis, Am J Ophth 19 660, 
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ILLUMINATION FOR THE OPHTHALMOLOGIST 


To the Edxtoi — In the January 1945 issue 
ot the Archives, page 1, appeared a lucid and 
simplified discussion on “Elementary Illumina- 
tion for the Ophthalmologist,” by Dr Legrand 
H Hardy and Dr Gertrude Rand The sub- 
ject was thoioughly covered There is, how- 
ever, one point with reference to the units em- 
ployed in illumination which, m my experience, 
has proved a stumbling-block to ophthalmologists 
and which can, perhaps, be still more simplified 
This pel tains to the dififeience and/or the rela- 
tion between the foot candle (or the meter candle, 
or lux) and the lumen 

It IS, of course, more scientific to define the 
toot candle in terms of the lumen, but it is easiei 
to undei stand both by regaidmg them as differ- 
ent, in some such way as this The foot candle 
may be thought of as a unit of “light pressure,” 
or “light density,” or “intensity of concentra- 
tion of light,” as Drs Hardy and Rand phrased 
it The foot candle is most simply and com- 
monly defined as the illumination received on a 
surface which is 1 foot from a light source of 
1 candle power On every point of such a 
suiface there is 1 foot candle of light pressure, 
01 light concentration 


The lumen is best thought of as a unit of 
the amount or quantity of light received on a 
unit area of a surface, the light pressure or 
light concentration on which is given in terms 
of foot candles, or itieter candles One lumen 
IS the quantity of light received on 1 square 
foot of a surface which has an illumination 
(light pressure) of 1 foot candle In some 
rough way, this is analogous to what almost 
every one is familiar with in electricity The 
volt IS a unit of electiical force, or pressure, 
and the ampere is a unit of the amount of 
electiicity 

Thus, on a surface which has an illumination 
of, say, 10 foot candles, i e , a light pressure 
of 10 foot candles, each square foot has an 
illumination of 10 lumens One-half a square 
foot has an illumination of one-half this (5 
lumens of light), and one-tenth square foot has 
an illumination of one-tenth this, i e , 1 lumen 
But the one-half square foot and the one-tenth 
square foot both have the same light pressure, 
1 e , 10 foot candles 

Joseph I Pascal, M D , New York 
37 West Ninety-Seventh Street 


Book Reviews 


The March of Time The New York Academy 
of Medicine Lectures to the Laity Price 
$1 75 Pp 121 New York Columbia Uni- 
veisity Press, 1945 

The ninth annual senes of lectures on timely 
subjects to the laity by prominent leaders are 
now made permanent and available to a larger 
circle of readers b)^ this publication of the New 
York Academy of Medicine 

After a foreword by Dr Arthur F Chace, the 
president of the Academy, and an introduction 
by Dr Harold R Mixwell, chairman of the 
committee on medical information, the six lec- 
tures follow 

The subjects of the lectures are as follows 
“Morale and Propaganda,” Dr Edward A 
Strecker, “Food and Civilization,” Dr Charles 
G King, “The Past, Present and Future of 
Chemotherapy,” Dr Cohn M McLeod, “Medi- 
cine and tlie Changing World,” Dr Reginald 
Fitz, “The Effects of Science upon Human 
Beings,” Sir Gerald Campbell, and “Wars and 
Epidemics,” Lieut Col Thomas T Mackie 


This IS an admirable collection of topics, both for 
their timeliness and for the excellent selection of 
the subject matter 

These lectures help to keep up the educational 
value which tlie series have attained in previous 
years The present lectures relate to this war 
• period and the changing world, and the thought- 
ful reader will be well repaid by their perusal 

Arnold Knapp 


Eye, Ear Nose and Throat Manual 

By Roy H Parkinson, M D , F A C S Fi i 
edition Price, $225 Pp 247, with 82 
illustrations, 2 in color St Louis L 
Mosby Company, 1944 
This manual was favorably reviewed in the 
Archives (17. 388 [Feb ] 1937) It has now 
been brought up to date, with a small increase 
in the number of pages and the addition of a num- 
ber of new^ illustrations It should continue to 

be popular and useful Arnold Knapp 
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Abstracts from Current Literature 

Edited by Dr William Zentmayer 


Conjunctiva 

Observations on the Transparency or the 
Conjunctiva P A Gardiner, Brit j 
Ophth 28 : 538 (Nov ) 1944 

The aim of the author is to define the normal 
appearance of the conjunctiva and to elucidate, 
if possible, the causes of deviations from the 
normal, with particular reference to the part 
nutrition might play 

Silt lamp examination was made of laige num- 
bers of subjects of both sexes of different nation- 
alities, living in different climatic conditions and 
on different diets The ages ranged from 9 to 
37 years Experiments were performed on sev- 
eral groups of subjects 

The anterior half of the nasal and temporal 
segments of the interpalpebral bulhar conjunctiva 
was examined with the slit lamp The following 
conclusions are arrived at 
The transparency of the intei palpebral bulbat 
conjunctiva increased between the ages of 9 and 
37 years in the absence of hyaline degenerative 
changes In those subjects in whom hyaline 
degenerative changes were found, the areas 
which were spared showed increased trans- 
Aparency with age 

The rate of change was most rapid between 
the ages of 17 and 30 years and was less at the 
two extremes of the age range examined 

The females examined showed a constantly 
more transparent conjunctiva than males betiveen 
the ages of 9 and 27 years 

Nutritional factors probably play a part m in- 
fluencing the transparency of the conjunctiva 
A good diet tends to increase opacity whereas 
a bad diet increases transparency between the 
ages of 9 and 37 years 

There was an association, probably through 
nutrition, between the transparency of the con- 
junctiva and increased vascularity of the limbus 
Slit lamp examinations of the conjunctiva of a 
group of subjects enable deductions to be made 
as to nutritional well-being of the group 

W Zentma\er 
Cornea and Sclera 

En LCT or Riboelamn on Corneal Vascu- 
lnru txioN AND Symptoms or Eye Fatigue 
C \XADi \N Air Force Personnel 
h F lisDtLL, J F I^IcCreary and H 
PE^Rc^, Canad M A J 49:5 (July) 1943 

1 isclall and his collaborators attempted to 
dunon^trate photographicall) the changes uhich 


occur 111 the cornea in riboflavin deficiency 
Kruse and his co-workers had suggested that 
the minor degiees of vascularization of the cor- 
nea frequently seen in apparently normal human 
beings were due to a deficiency of riboflavin 
They postulated that symptoms of tiredness of 
the eyes, burning of the eyes, a sandy sensation 
under the lids and lacriliiation might be iiiaiii- 
festations of the deficiency and might be cleared 
by the administration of riboflavin Riboflavin 
IS rapidly destroyed by light, and it seems possible 
that a person who is exposed to a great deal of 
light would have an increased destiuction of 
riboflavin in the eye, which would necessitate a 
greater intake to maintain normal vision and 
health Men in the air forces are exposed to 
much light The authors investigated the various 
degrees of vasculai ization of the cornea in men 
who were flying over water and exposed to con- 
siderable glaie One hundred and ninety-eight 
men were examined Only 1 man had normal 
eyes, 17 showed stage 1 involvement, 87 had 
stage 2, and 93, stage 3 A group of men showing 
stage 3 involvement were chosen to demonstrate 
the effect of treatment on vascularization of the 
cornea and the symptoms of fatigue of the eyes 
These men were questioned regarding tiredness of 
the eyes, aching of the eyes, watering of the eyes, 
sandy sensation under the lids, dizziness, head- 
aches, intolerance of reading and decreased visual 
acuity Sixty-seven per cent had two or more of 
these symptoms The men were divided into three 
groups One gioup received capsules containing 
3 3 mg of riboflavin three times daily foi two 
months, the second group received similai cap- 
sules three times daily for one month, and the 
third group received capsules which weie similar 
m appearance but which contained no riboflavin 
Of the 28 men who received treatment with 9 9 
mg of riboflavin daily for two months, 20 showed 
either pronounced or moderate improvement, 8 
showed either slight or doubtful improvement or 
no change, and none showed increase m vascu- 
larization of the cornea Of the 21 men who 
received treatment for one month, 6 showed pro- 
nounced or moderate improvement, 14 showed 
slight or doubtful improvement or no change, 
and 1 man showed an increase in vascularity' 
Of the 21 men treated with placebos, none showed 
either pronounced or moderate improvement, 15 
showed slight or doubtful improvement or’ no 
change, and 6 were worse In areas where milk, 
the best source of riboflavin m the diet, was not 
485 
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available the prevalence and the seventy of cor- 
neal vascularization vere increased 

JAMA (W Zextmayer ) 

Herpes Corneae ^nd Virus Infection A 
Loewenstein Glasgow j\I J 141 54 (Feb ) 
1944 

This discussion of herpetic keratitis and virus 
infections of the eye, b)’^ Prof A Loewenstein, 
of Plague Czechoslovakia, vas delivered as a 
postgiadiiate lecture on Sept 15 1943, at the 
Tennent Institute of Ophthalmology, University 
of Glasgow Loev enstem gives a historical 
surie}'^ of herpes coineae, beginning vith the 
demonstiation seventy 3 "ears ago b)' Homer of 
the specific nature of corneal iilcei combined 
with anesthesia of the cornea and continuing 
with the demonstration in 1911 by Grueter of 
the transmissibihty of corneal herpes to the 
cornea ot rabbits The patholog}'- of the disease 
IS discussed w ith particular reference to the rela- 
tion ot the virus to the corneal nerves and to the 
intiamiclear inclusion bodies Histologic studies 
bi the author failed to demonstrate any damage 
to the nen^e fibers in the experimental disease 
in rabbits but the linkage of h 3 'pesthesia or 
anesthesia to all clinical forms of human herpes 
of the cornea makes the presence of such dam- 
age probable The author explains the difference 
between spontaneous herpes of the human cor- 
nea and inoculation herpes of the rabbit cornea 
on the basis of differences in the nerve fiber 
patterns the nerve fibers m the human cornea 
showing dichotomous branching without anas- 
tomoses and the nerve fibers in the rabbit cornea 
showing numerous anastomoses 

The author states that one type of herpes 
zoster ophthalmicus, herpes iridis Machek, or 
iritis herpetica is restricted to mesodermal tis- 
sue It is an iritis beginning wuth neuralgia of 
the first branch of the trigeminal nen^e with or 
without typical cutaneous involvement, and in- 
cluding swelling of the ins tissue roseola and 
h 3 phemia Extensive vitiligo of the iris ma 3 '^ 
occur The relationship of this virus to the virus 
of chickenpox is noted and the occurrence of a 
tvpical case of Autihgo iridis accompan 3 mig chick- 
enpox is described 

Brief sun’^e3's of other virus diseases, including 
smallpox, epidemic keratoconjunctivitis measles 
Aerruca molluscum contagiosum, l3miphogranu- 
loma A enereum trachoma and inclusion con- 
junctiAitis, are presented 

Phillips Tha'geson 

The Corneal Gr\ft from Cad.aver Cornea 
Perez-Blfil Arch Soc de oftal hispano- 
am 3. 464 (No\ -Dec ) 1943 

Perez-Bufil s first experience in corneal graft- 
ing operations was in 1906 Aidien he used hetero- 
plastA, AAith poor results Later he used hemo- 
keratoplastA experimentalh , having obtained the 


best results Avith ciossed sutures from limbus to 
limbus to hold the tiansplant In his experience 
Castroviejo’s continuous suture has produced a 
severe keratitis, AAdiich interferes AAith healing 
An operation AAas perfoinied on a Avoman aged 
45 AAith total leukomas of both corneas The 
transplant Avas obtained from a cadaver tAAenti- 
four hours after death A cataractous lens was 
found behind the opaque cornea Although the 
prognosis Avas considered unfavorable, the giatt 
took, and sixteen months aftei the operation 
A ision has impi oved to abilit 3 to count fingers at 
60 cm and the perception of colors Further 
improA'ement is expected 

In a second case, operation Avas perfoinied on 
a AVoman aged 50 AAuth scleiosing keratitis The 
donor Aias a three months premature bab3" avIio 
had died nine hours before This patient’s vision 
AA^as also improved notAA ithstanding the presence 
of lesions in the fundus 

H F Carrasquillo 


Experimental Pathology 

Corneal Healing Adhesive Power of 
Aqueous Fibrin in the Rabbit A L 
Broavn and F A Nantz Am J Ophth 27 
1220 (Nov ) 1944 

BroAvn and Nantz gne the folloAving sum- 
mar3f 

“1 The wound edges after an incision in the 
labbit cornea are approximated strongl3 by the 
secondar3' aqueous 

“2 A AAOund surrounding a transplant will 
suppoit 11,000 times the weight of the transplant 
m four hours 

“3 This sealing is accomplished by the fibrin 
produced in the aqueous 

“4 The aqueous fibrin is a product of the 
union of thrombin from the Avound edges and 
fibrinogen in the aqueous 

“5 Heparin AA'as injected into the anterior 
chamber to replace aspirated aqueous This 
agent markedly decreased the adhesive poiver oi 
the secondary aqueous after corneal incision 

“6 The heparin Avas then replaced by throm- 
bin-fibrinogen and the adhesive power w'as re- 
stored 

“7 No comparable action occurs m man 
There is no more than a trace of fibrinogen m 
human aqueous and a correspondingly dimin- 
ished adhesive pow er ” tyi S Reese 


HINGES IN THE INDEX OF REFRACTION 

Ocular Media in Animals Subjected to 
THE Action of Sulfonamide Co^ii ^ 

J TmEZ Llovez a»d J J - 

Soc de oftal liispano-am 3 425 (.inoa 

Dec) 1943 

The presence of slight transitory myopia dur- 
^ the couise of sulfonamide therapj las 



487 


ABSTRACTS FROM CURRENT LITERATURE 


observed m recent years The authors have con- 
ducted experiments on animals to determine 
whether the presence of these compounds in the 
ocular media in vitro could bring about changes 
iti their index of refraction, capable of explaining 
the myopia observed clinically 

The result of their observations was that the 
changes in the refractive index of the media of 
eyes under experimentation was so slight that the 
clinical observations could not be attributed to 
that change Changes in the refractive index oc- 
curred only in the fifth cipher in concentrations 
which could be obtained in patients receiving 
sulfonamide therapy p Carrasquillo 


General Diseases 

A Case or Polycythaemia Vera — Extrac- 
tion OF Both Lenses Satisfactory Re- 
sult J' C Marshall, Brit J Ophth 
28: 481 (Oct ) 1944 

Marshall successfully removed a cataract from 
each eye of a man aged 74 with polyc 3 rthemia 
vera The blood count revealed 7,250,000 red 
cells and 12,000 white cells 

Ophthalmoscopic examination of the right eye 
was impossible, owing to “advanced cataract ” 
In the left eye the disk was suffused, and there 
was a hemorrhage at the macula The resulting 
visual acuity was 6/6 in each eye In the right 
eye there was a patch of old choroiditis, resem- 
bling Tay’s choroiditis, which was outside the 
macula Care must be taken not to confuse the 
condition with that of a cerebral tumor associated 
with headache and papilledema 

W Zentmayer 


ClILMOTHERAPY OF TUBERCULOSIS OF THE EyE 

Report or Cases A Mikl6s, Klin 
Monatsbl f Augenh 106:20 (Jan) 1941 


kliklos reviews the use of metals, especially 
gold, m the treatment of tuberculosis of the eye 
The results were not encouraging Toxicity was 
observed, involving the liver digestive tract, skin 
and kidneys A new combination, rubiophen, 
w as used wnth success at the ophthalmic hospital 
of the University of Debrecen (Hungary) for 
a number of years 

Rubrophen consists of trimethoxydioxyoxotri- 
tan (CoTi^oOc) FifU patients were treated — 3 
with chronic iridoc} clitis . 9 with iritis, wntli 
subacute iridocjclitis 5 with sclerokeratitis , 1 
w nil s) mpatlietic ophthalmia , 2 w ith perivasculi- 
tis retinahs, 2 with choioiditis . 3 wnth tubercu- 
lous keratitis, and 20 with severe ec/eniatous 
keratoconjuiictnitis A nuniber of case histories 
are discussed Rubrophen pro\ed its value foi 
sc\ oral forms of tuberculosis of the e} e, iniprove- 
nicnt becoming c\idciit swifth in some of them 
Kesults showed slowh after seieral months, in 
Mime patients w itli indoci chtis The application 
OJ uihrophen should not be discontinued aftei 


initial failure in treatment of uveitis, sympathetic 
ophthalmia, angiopathia retinae and other chronic 
inflammations 

Recurrences took place at longer intervals, 
although they might occur after' apparently com- 
plete recovery The author agrees with other 
writers, who recommend that for several years 
after recovery rubrophen be used during the 
favorable seasons, spring and fall Rubrophen, 
like tuberculin, has to be used for long periods 

K L Stoll 


Glaucoma 

Tenotomy of the Rectus Muscles in Glau- 
coma A Gartner and R K Lambert, 
Am J Ophth 27:1228 (Nov) 1944 

Gartner and Lambert report 2 cases of abso- 
lute glaucoma in which they tenotomized the 
rectus muscles, causing a temporary reduction 
in tension In the first case there was a reduc- 
tion m tension of from over 70 to 50 mm of 
mercury (Schiotz) The reduction lasted six 
weeks and w^as followed by a gradual increase 
to 70 mm of mercury in three months In the 
second case the eyeball was stony hard The 
coinea was gfay and vascular The surface was 
irregular and presented vesicles After the oper- 
ation the corneal condition improved Tension 
was 34 mm of mercury for over six weeks and 
then rose to 40 mm , where it stayed for the 
three months prior to the time of the report 
The patient was much relieved by the operation 
The authors state that they were unaware when 
they performed the operations that Sapir had 
used the same procedure m 43 cases of various 
types of glaucoma ^ Zentmayer 

Notes on an Operation for Glaucoma R J 
Masters, Am J Ophth 27: 1371 (Dec) 
1944 ^ 

Masters describes an operation which he has 
been performing for ten years It is a combina- 
tion of cyclodialysis, iridectomy and fistulization, 
the formation of a fistula being effected by a 
ragged, flaplike incision This paper is a pre- 
liminary report c; 


Injuries 

Traumatic Exophthalmos J L Malbran 
and'F Garcia Nocito, Arch de oftal de 
Buenos Aires 18:655 (Dec) 1943 

The authors report 7 cases of this symptom 
complex and state that a total of 157 cases appear 
in the literature Males are more likely to be 
affected than females Tlie condition is chiefly 
seen in jouth and mature life, but a case of a 
patient 12 jears old and another of 60 have been 
leported The sjndrome may be produced bj 
s^'eral t\pes of wounds, but contusion in the 
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neighborhood of the orbit is particularly likely 
to cause it Cases m which the globe is dis- 
located after destruction of the orbital walls are 
not included 

Usually, the syndrome makes its appearance 
a few weeks after the trauma, but m some cases 
it has occurred as early as six hours afterward 
and in others one year later 

The amount of enophthalmos usually aver- 
ages 3 to 5 mm , but as much as 35 mm has 
been seen 

The appearance is that of an artificial eye, as 
the fold m the upper hd is lost Paralysis or 
paresis of the muscles frequently accompanies 
the condition In about half the cases reported 
vision was preserved , m the others visual acuity 
was diminished even to complete blindness The 
visual field may be contracted In some cases a 
central scotoma is present The pupil is usually 
dilated, fixed miosis is the exception Accom- 
modation may be normal or altogether paralyzed 
Hypotension, trophic disturbances of the same 
side of the face and paresthesias in the region 
of distribution of the trigeminal nerve are fre- 
quent Lesions m the lacrimal apparatus also 
occur 

As to the theories of its causation, rupture of 
the trochlea and a lesion of the sympathetic fibers 
have been mentioned Enlargement of the os- 
seous cavity of the orbit by fracture or by 
atrophy of the retrobulbar tissue, cicatricial re- 
traction and destruction of the suspensory liga- 
ments of the eye have also been considered 
causative factors 

The authors give m detail the history and 
findings in the cases which they studied and a 
summary of the cases reported m the literature 

H F Cariiasquillo 

Prostheses After Military Trauma of the 
Orbit D Sudakewitch, Vestmk oftal 22: 
25, 1943 

The orbital injuries during the Russo-Finmsh 
war constituted about 11 per cent of all orbital 
injuries Sudakeivitch classifies orbital injuries 
as (a) orbital, (&) orbitalfrontal, (c) orbital- 
nasal and (d) orbitalzygomatic, a classification 
which IS correlated with the functional-topo- 
graphic character of the orbital and the adjacent 
cavities and with the material of which the pros- 
theses are made 

In die repair of orbital injuries the prosthesis 
should be firm and nonflexible For orbitolzygo- 
matic injuries the prosthesis should be of elastic 
material, because of the many muscles attached 
to the zygoma and cheek , for fronto-orbital and 
frontonasal injuries the prosthesis should be thin 
but nonelastic A combination can be used, ac- 
cording to each individual case 

O SiTCHEl SKA 


Lacrimal Apparatus 

Permeabilization of the Lacrimal Passages 
A P Guillem, Arch Soc de oftal hispano- 
am 3:487 (Nov -Dec) 1943 

Instrumental dilation of the lacrimal passages 
produces an anatomic alteration of the walls of 
these passages, and the condition of epiphora 
persists With the aim of conserving the ana- 
tomic integrity of these passages, the author 
uses electrocoagulation Thirty-one patients 
have been treated successfully A fine lacrimal 
sound with an insulating covering, except at 
its tip, is used to catheterize the passages When 
the obstruction is encountered, the circuit is 
made for a short time, a current of 80 to 100 
milliamperes being used, and the sound is pushed 
m After this initial permeabilization, dilation 
IS performed daily for eight or ten days 

H F Carrasquillo 


Neurology 

Mechanisms of Headache H Wolff, Arch 
Neurol & Psychiat 50’ 224 (Aug ) 1943 

This excellent review summaiizes the author’s 
extensive investigation of this subject 

Six basic mechanisms for headache from intra- 
cranial sources are formulated (1) headache 
from traction on veins that pass to the venous 
sinuses and from displacement of the great 
venous sinuses , (2) traction on the middle 
meningeal arteries , (3) traction on large arteries ^ 
at the base of the brain and their branches, 
(4) distention and dilatation of intracianial 
arteries, (5) inflammation in or about any of 
the pam-sensitive structures of the head, and 
(6) direct pressure by tumors on cranial or 
cervical nerv'^es containing pain afferent fibers 
from the head 

The author defines the pam-sensitive struc- 
tures of the head as (1) all tissues covering the 
cranium, particularly the arteries, and (2), of the 
intracranial structures, the great venous sinuses, 
parts of the dura at the base, the dural arteries 
and cerebral arteries at the base of the brain, tne 
fifth, ninth and tenth cranial nerves and tlie 
upper three cervical nerves 

Stimulation of pain-sensitive structures on or 
above the superior surface of the tentoriun 
cerebelli resulted in pain m various regions in 
front of a line drawn vertically from the ears 
across the top of the head, the pathways for tms 
pain being contained m the fifth cranial nerre 
Stimulation of pain-sensitive structures below 
the inferior surface of the tentorium cerebelli 
resulted in pain in various regions 
aforementioned line, the pathways . 

tamed m the ninth and tenth cranial and the 

upper three cervical nenms 

The investigator suggests that h^dache asso- 
ciated with increased or decreased intracran 
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pressure results from traction on or displacement 
of pain-sensitive intracranial structures and is 
independent of changes in pressure of themselves 

The localizing ralue of headache associated 
with tumor of the brain as it pertains to the 
position of the tumor is reMewed 

Wolff then discusses histamine headache, 
headache associated with fever, migraine head- 
ache , headache associated m ith hypertension, and 
the muscles of the scalp and neck as sources 
of pain 

With relation of headache to the e) es, investi- 
gations were made on pain-sensitive structures, 
superficial and deep, of the eye , on the headache 
and aching of eyes associated with refractive 
errors and imbalances of the extraocular muscles, 
and on photophobia Increased intraocular pres- 
sure produced a sharp pain which at first re- 
mained localized, but later extended along the 
rim of the orbit and finally involved most of the 
area supplied by the ophthalmic division of the 
trigeminal nerve Experimentally induced 
hyperopia and astigmatism caused headache, 
while induced m 3 'opia did not Induced im- 
balance of the extraocular muscles caused ten- 


Seven cases aie presented to illustrate these 
features Campimetric illustrations appear in 
the article H F Carrasquillo 

Ocular Muscles 

Congenital Paralysis of Both External 
Recti Treated by Transplantation or 
Eye Muscles J A Magnus, Bnt J 
Ophth 28:241 (April) 1944 

Magnus operated on a patient with bilateral 
abducens paral}sis and pronounced right hyper- 
phoria due to an overacting right inferior oblique 
muscle The O’Connor technic of transplanta- 
tion was used The cosmetic effect was satis- 
factory, but abduction was practically impossible 
An unusual finding was abnormal thickness of 
the external rectus muscle, with an abnormal 
anatomic position of the left eye 

W Zentmai er 

The Effects of Faradically Induced Cur- 
rents UPON THE Extrinsic and Intrinsic 
Ocular Musculature A Clinical Self 
Experiment J H Young, Bnt J Ophth 
28:488 (Oct) 1944 


sion and irritability and, if prolonged headache 
developed, abnormal electromyograms from the 
muscles of the scalp and neck Normally occur- 
ring muscle imbalances produced similar symp- 
toms and myograms 

Finally, the pain associated with nasal and 
'paranasal structures is discussed — “the sinus 
headache ” Inflammation and engorgement of 
turbinates, ostiums, nasofrontal ducts and 
superior nasal spaces are responsible for most 
of the pain radiating from the nasal and paranasal 
structures If headache is not associated with 
engorgement and inflammation of the turbinates, 
it IS in all probability not a result of disease of 
the nasal or paranasal structures Furthermore, 
if headache in the zygomatic, frontal of temporal 
region or over the vertex is not greatly reduced 
in intensit}' or eliminated by shrinkage or local 
anesthetization of nasal structures, it is in all 
probability not due to disease of the nasal or 


paranasal structures 


R Irvine 


Ocular Symptoms of the “Sacred Disease’ 
[Epilepsy] R Arganaraz, Arch de oftal 
de Buenos Aires 18: 546 (Nov ) 1943 

The author gives the following ocular symp- 
toms of epilepsy (called the “sacred disease” b} 
Hippocrates) enlargement of the bhndspot ol 
Manotte and contraction of the internal isopten 
of 2/2000 , congestion or true neuritis, and either 
pnmary or secondary atrophy of the optic disk 
Attention is called to the fact that these findings 

in any textbook Epilepsy 
Jiould be diagnosed by the oculist 


Young performed the experiments on himself 
The Smart-Bristow electric induction apparatus, 
with a modification required for the experiments, 
is described The phenomena resulting from 
faradic stimulation of the left internal rectus 
muscle are reported in detail, the experimental 
signs and s 3 TOptoms are briefly recapitulated, and 
the physiology of the reaction experienced is 
discussed Faradically induced electric currents 
have been shown to be capable of producing three 
important ocular signs exophthalmos, nystag- 
mus and spasm of accommodation, all mediated 
through the autonomic nerv'ous system 


It is considered that with the advent of modern 
general anesthesia and with due safeguarding as 
regards the type of patient and the strength of 
current, with or without the use of homatropine 
as required, faradism should prove helpful in 
treatment of the various muscular anomalies 
resulting from war trauma or those of other 
origin It should also prove useful m the diag- 
nosis and prognosis of lesions of the ocular 

t 


muscles 


W Zentmayer 


Operations 

Plastic Spheres for Implantation into 
Tenoif’s Capsule in the Frost-Lang 
Type Operation for Enucleation of the 
Eyeball R E Wright, Bnt J Ophth 
28: 573 (Nov ) 1944 

Wnght uses plastic spheres perforated in two 
diameters at right angles and fluted on the sur- 
face in a sort of basket work pattern These 
spheres are anchored to the superior and infenor 
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rectus muscles by suigical gut passed through 
the A'ertical tunnel and to the lateral muscles by 
way of the horizontal tunnel The sutures are 
tied over the top of the globe A purse string 
surgical gut suture is then passed round the 
mouth of the bag, alternate bites of Tenon’s cap- 
sule and cut muscle extremities being picked up 
and tied off The fluting of the globe is intended 
to supplement the fibrous tissue anchorage which 
eventually takes place Nothing but a double 
shell (reform prosthesis) or a caiefully filled 
plastic prosthesis should be used 

W Zentmayer 


Peevektion of Hemorrhagic Complica.tions 
IN THE Orbital Anesthesia B Car- 
reras Arch Soc de oftal hispano-am 3: 
420 (Nov -Dec) 1943 


Reference is made to an article m vliich it is 
stated that orbital hemorrhage could be avoided 
by using very fine hypodermic needles (not more 
than 0 7 mm thick) with a very sharp point 
The method advocated b}" the author consists 
m using two hypodermic needles one very fine 
and pointed for a preliminary subcutaneous in- 
jection, and another with a dull point, which is 
pushed through the previously anesthetized skin 
into the deep tissues of the orbit The fluid 
should be injected ahead of the advancing needle 
The retrobulbar method of anesthesia and that 
for operation on the lacrimal sac are fully 
discussed ^ P Carrasquillo 


Pharmacology 

Effect of Yeast Extracts on Local Anes- 
thetic Activity of Cocaine E S Cook, 
Proc Soc Exper Biol & Med 54:203 
(Nov) 1943 

"Addition of a yeast extract to cocaine hydro- 
chloride solutions reduces the corneal anesthetic 
potency, this reduction being especially notable 
when the pH of the treated solution is lowered 
to the level of the control solution There is 
evidence that the subcutaneous toxicity of cocaine 
IS also decreased by the extract ” 

P C Kronfeld 

The Dionin Effect in the Conjunctiva 
A Loewenstein, Brit J Ophth 28 622 
(Dec ) 1944 

The observations of Loewenstein confirm pre- 
vious reports that perivascular lymph vessels are 
commonly obsen^ed in cases of subconjunctival 
hemorrhage four or five days after its occurrence 
They can be seen to accompany conjunctival 
vessels which cross the area of hemorrhage The 
width of the sheath on each side of the vessel is 
approximately equal to that of the blood column 
and IS sharply defined It is assumed that the 
vhitish yellov sheaths surrounding the vessels 
vithin the hemorrhagic area are lymph paths 


They can be visible only when the hemorrhage is 
confined to the plane of the vessels If the 
hemorrhage were superficial, it would conceal 
both the blood column and the lymph sheath, 
if it were deeper, it would form a dark back- 
ground to the vessel and obscure the white 
scleia, which is essential to render visible the 
transparent lymph space The lymph vessels 
disappear in from forty to sixty seconds after 
the instillation of a solution of ethylmorphine 
hydrochloride, concurrently with the onset of the 
conjunctival edema, and reappear in from thirty 
to fifty minutes as the edema passes off The 
edematous fluid in the conjunctiva, at first clear, 
becomes milky after fifteen to thirty minutes 
The article is illustrated 

W Zentmayer 


Physiology 


Functional Polarization in Retinal De- 
velopment AND Its Reestablishment 
IN , Regenerating Retinae of Rotated 
Grafted Eyes L S Stone, Proc Soc 
Exper Biol & Med 57 13 (Oct ) 1944 

When the eye of the adult salamander is 
grafted or when its blood supply is temporarily 
interrupted, tlie retina always degenerates and 
regeneration occurs from surviving peripheral 
cells When the optic nerve is cut without inter- 
ference with the blood -supply to the retina, the 
retina survives and the nerve immediately re- 


generates 

In animals subjected to one of these proce-' 
dures the visuomotor responses to lures approach- 
ing any of the four quadrants of the field of 
vision and to a rotating black and white drum 
were studied Normally the animal moves to- 
ward, snaps at and follows the lure and movp 
automatically head and body in the same direc- 
tion as the drum when the latter rotates temporo- 
nasally through the field of vision 

In one group of animals, one eye was merely 
turned upside down (180 degree rotation of all 
quadrants) and fixed in the new position after 
the conjunctival and muscular attachments were 
cut without injury to the optic nerve or to the 
blood supply of the retina Thus the animal 
retained its original intact retina, but the locali- 
zing functions of each quadrant became reversed 
When the lure w^as brought into the field of each 
of the four retinal quadrants, the animal reversed 
Its reactions and sought for the lure in 
site direction AVhen the eye was rotated bac 
to its normal position, normal visuomotor re 

actions avere restored , 

When the eye avas excised and reimplanted 
upside dow n, return of vision through the new 
retina shoaved complete rea ersal of the localizing 
Function of each retinal quadrant, as in the case 
of the rotated eye retaining its original retina 
Rea ersal of the localizing function m the nasal 
and temporal quadrants took place only when 
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the left (or right) eye was excised and grafted 
on the opposite side so that dorsal and ventral 
quadrants were normally oriented 
These and other experiments indicate that the 
localizing function of each retinal quadrant is 
determined by its original position within the 
eye and is independent of artificial changes of 
the position of the eye within the orbit The 
local signs of the regenerated retina are the same 
as those of the original retina which it replaces 
Experiments are now under way to determine 
the exact developmental period at which the reti- 
nal quadrants become functionally established- 
("functionally polarized”) A 400 foot (122 
meter) motion pictuie has been made recording 
these experiments p Kronfcld 

Backflow Phenomena in Aqueous Veins or 
Normal and or Glaucomatous Eyes 
K W Ascher, Am J Ophth 27: 1074 
(Oct) 1944 

Compression exerted by means of a minute 
cotton applicator on the recipient vessel near its 
junction with the aqueous vein produces eithei 
of the following characteristic aspects The 
blocked section of the vessel, including the color- 
less aqueous vein, becomes filled with red blood 
cells, or the section becomes clearer than it was 
before the compression started, even almost 
colorless As this part of the vessel resembles 
a transparent glass lod surrounded by semi- 
transparent, porcelain-like scleral tissue, the 
effect has been called the glass rod phenomenon, 
while the opposite aspect, the entrance of red 
blood cells into a previously clear vessel, is le- 
feried to as the negative glass rod phenomenon 
The direction in which, after compression of a 
recipient vessel, red blood cells or clear fluid 
leaves or enters an aqueous vein depends on the 
anastomotic pathways available and on the rela- 
tive pressure potentials in each of them As soon 
as the free flow in a vessel section is blocked, the 
souice under high pressure will get priont} 
Fluid entering the meshwork fiom the source 
under lower pressure will be repelled until a new 
equilibrium has been established Eyes with 
primary compensated glaucoma do not show the 
positive glass rod phenomenon, and the negative 
glass rod phenomenon legularly encountered m 
glaucomatous eyes may be considered an early 
s,g„ of decompression z^ntmayer 

Retina and Optic Nerve 

Photographs or Retinal Detachment in* 

Aphakia Before and After Operation 

E Rosen, Bnt J Ophth 28: 554 (Nov') 
1944 ^ 

A noman aged 61 with a mild form of dia- 
betes associated with rather severe hypei tension 
underwent successful operation for cataract m 
both eyes Five months aftei the operation on 


the left eye a laige detachment of the retina 
involving the uppei nasal field developed A 
hole with a crescentic operculum was present 
Several electrodes were inserted m the region of 
the hole Two and one-half yeais later visual 
acuity was 20/25, and the field showed slight 
concentiic conti action Photographs of the 
fundus befoie and six weeks aftei the operation 
for the detachment aie included 

W Zentmayer 

Retinal Micro-Anlurysms and Punctate 
Haemorrhages A J Ballantyne and A 
Loewenstein, But J Ophth 28: 593 
(Dec) 1944 

In several lecent papers the authors have 
directed attention to the minute red dots occa- 
sionally associated with the retinopathy of dia- 
betes and included with the so-called deep, punc- 
tate hemoirhages which form part of the ophthal- 
moscopic picture of that disorder It can now 
be shown that many, if not most, of the so-called 
punctate hemorrhages characteristically asso- 
ciated with diabetic retinopathy are actually 
capillary aneurysms 

By examination of the unstained retina in bulk, 
as well as in vertical and flat serial sections, 
these bodies are seen to be compact collections 
of led blood corpuscles, globular, with an aver- 
age diameter of 50 to 60 microns and enclosed 
m a w'all of varying thickness With few ex- 
ceptions, they occur m the mnei nuclear layer, 
in the course of the capillaries which link the 
deeper and the more superficial capillary plexuses 
of the retina 

They may be a source of hemorrhage by'^ dia- 
pedesis or by rliexis, and many of them are seen 
to undergo a process of thiombosis and cicatri- 
zation They represent a stage in the vicious 
circle m which changes m the capillary endo- 
thelium lead to stasis m the ciiculation, which, 
in turn, causes furthei vascular changes, espe- 
cially on the venous side of the retinal circulation 
The article is well illustrated 

W Zentmayer 

Trachoma 

On the Morbidity of Trachoma A de 
Rotth, Am J Ophth 27:1279 (Nov) 
1944 ^ ^ 

De Rotth gives the following summary 
"Only in communities in which members of 
families live under very crowded and poor hy- 
S^^bic conditions, can the real sick rate of tra- 
choma be determined, because of the chance of 
repeated and massive contacts The morbidity 
IS 100 per cent in Egypt, 30 to 60 per cent in 
Japan, and was found to be 30 to 58 per cent in 
Hungary , 42 3 pei cent m inclusion-positive 
trachoma families Certain individuals and old 
persons have a relative immunity, but no race is 
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immune from trachoma The mam source of 
trachoma is the family, and in southeastern 
Europe the migratory laborer 

“General welfare and hygiene help in the fight, 
as IS well known But the most important 
weapon is the treatment The disappeaiance of 
the inclusion bodies from the conjunctiva in a 
few days, when sulfanilamide is administered, 
makes us hope that the infectivity of the indi- 
vidual can be quickly suspended, and thus the 
danger he represents be eliminated for family 
and country ” ^ S Recse 

Uvea 

Green Spot in the Fundus of the Eye J L 
Pavia and R Lachman, Arch de oftal de 
Buenos Aires 18*647 (Nov) 1943 

The occurrence of this sign in the fundus is 
more frequent than is generally believed Forty- 
seven cases have so far been reported, the last 
3 of which are mentioned in this paper 

With ordinary light this spot appears as a 
light green or grayish green area If the red- 
free filter IS interposed in the Gullstrand ophthal- 
moscope, the spot IS not seen (as only the retina 
IS visualized), and in this way it is differen- 
tiated from a retinal pigment deposit or hemor- 
rhage The best way to observe the green spot 
IS by using the red radiation at the extreme end 
of the spectrum (the “infra-red Ilfor B filter”) 
or by employing retrotransillumination of the 
chonoretina obtained with the Oculus ophthal- 
moscope The spots are located in the sub- 
stratum of the choroid 

With the special illumination the green spot 
has diffuse muddy margins, which fade out 
gradually and do not stand out prominently 
trom the rest of the fundus , the spot is of irregu- 
lar thickness and shows indentations and areas 
of lesser density 

The green spot is differentiated from pigment 
deposits by the black, discrete appearance of the 
latter, from choroidal hemorrhages by their deep 
black color and irregular margins and from 
intervascular pigment in the choroid by the 
particular arrangement of the pigment 

The condition is hard to photograph The 
technic is given The authors report 3 cases 
in which the green spot was present, all of which 
were seen in patients with cardiovascular disease, 
2 with hypertension ^ ^ Carrasquillo 

Therapeutics 

Penicillin in Ophthalmology J G Mil- 
ner, Brit M J 2. 175 (Aug 5) 1944 

This report includes a series of cases studied 
b\ \arious observers Penicillin was used in the 


strength of 500 units per cubic centimeter when 
given in the form of drops and of 100 units per 
gram when used in an ointment base of lanette 
wax and petrolatum Penicillin will retain its 
potency in the drop solution for four hours and 
in the ointment base for six hours (m the con- 
junctival sac) The frequency of treatments was 
regulated according to the requirements of the 
patient Frequent applications are not necessary 
There are definite indications for its use in 
management of the following conditions blepha- 
ritis, acute conjunctivitis, corneal ulcer, daciyo- 
cystitis, stye and ocular injuries and in post- 
operative routine There are indications for 
chronic conjunctivitis, infected socket and in- 
volvement of other external structures with pos- 
sible secondary infection 

The author states that it is difficult to assess 
the value of the drug in cases of injuiy, as ex- 
perience is insufficient, nor can anything be said 
at present regarding its value in the prevention 
of recurrence of inflammation Penicillin, being 
bacteriostatic and not bactericidal, will have little 
power to prevent recurrences unless it can be 
used more or less as a routine in intervals 
between exacerbations It is important that all 
patients having facial burns with ocular involve- 
ment be given penicillin from the very beginning 
of treatment The author believes that by follow- 
ing this procedure a number of ulcers due to 
exposure keratitis can be avoided 

The concentration of 100 Oxford units per 
gram of ointment is m contrast to that of 600 to j 
800 Oxford units per gram used bj'^ Florey and' 
of more than 1,000 Oxford units m the ointment 
made by Dr K Meyer (von Sallmann, L , 
and Meyer, K Penetration of Penicillin into 
the Eye, Arch Ophth 31 1 [Jan ] 1944) 

Arnold Knapp 

Toxic Amblyopia 

Action or Antifreeze on the Visual Organ 

A P Astakhova, Vestnik oftal 22 33, 1943 

Antifreeze is a mixture of 55 per cent of 
ethylene glycol and water The alcohol has two 
carbon atoms, it is colorless, odorless, slightly 
sweet, easily diluted in ivater and liquid A dose 
of 200 cc IS sufficient to cause death Asta- 
khova examined 30 patients, 13 of whom died 
within the first day after exposure because of 
paralysis of cardiovascular and motor centers In 
6 of these patients the retina was cyanotic ne 
patient had optic neuritis, \\ itli decrease of visua 
acuity to ability to count fingers and ^ 
scotoma m each eye, another patient ha 
of the optic disks, and 5 had hyperemia of the 
retinal blood vessels The action of the antifreeze 
on the eye can be explained by its content o 
methyl alcohol O Sitchevska 


Society Transactions 

Edited by Dr L Benedict 


NEW YORK ACADEMY OF MEDICINE, 
SECTION OF OPHTHALMOLOGY 

Thomas H Johnson, M D , Chairman 
Wendell L Hughes MD , Secictaiy 
Feb 10, ms 

Traumatic Injuries of the Eyes in Soldiers 
Dr Benjamin Rones and Mrs Helenor 
Wilder, Washington, D C 

The authors studied 399 eyes removed from 
soldiers because of injuries m training and com- 
bat and sent to the Army Institute of Pathology, 
Washington, D C This series consisted of 373 
eyes with penetrating wounds and 26 eyes with 
contusion injuries Although 57 eyes were found 
to contain metallic foreign bodies, it was note- 
worthy that only 3 showed siderosis bulbi 
Examination of the enucleated globes revealed a 
wide variety of tissue inj uries and of mechanisms 
of repair The penetrating wounds resulted in 
prolapse and incarceration of all the intraocular 
structures, separately and in combinations Intra- 
ocular hemorrhages constituted the commonest 
finding They were seen in all the tissues, in 
Avarious stages of resorption and organization 
The most frequent single structural change was 
traumatic cataract Inflammatory changes in 
various stages were common Secondary glau- 
coma was the most frequent sequel of contusion 
injuries, while phthisis bulbi occuired more often 
after penetrating wounds The absence of any 
case of sympathetic ophthalmia was worthy of 
emphasis 

discussion 

Dr Harold Henry Joy, Syracuse, N Y 
As I recall, there were no cases of sympathetic 
ophthalmia in the American Army in World 
War I, and I believe none in the British Army 
Dr Arnold Knapp I should like to compli- 
ment Dr Rones and Mrs Wilder on this splen- 
did piece of work Only one thing strikes me as 
difficult in this investigation — that is, to decide 
on the principal injury in these severely damaged 
eyes which had to be enucleated and to determine 
the order in which the other changes occurred 
Dr Elbert S Sherman, New^ark, N J If 
I understood Dr Rones correctly, siderosis bulbi 
was obseived m only 3 of the 57 eyes with re- 
tained intraocular foieign bodies, most of them 
metallic 

' nothing about the interval between the 

o injury and the enucleation As siderosis 


is seldom appaient chmcaUy eaiher than five 
months after the injuiy, there should have been, 
unless most of these eyes were enucleated early, 
more instances of siderosis 

Dr Benjamin Rones, Washington, D C 
Dr Joy IS correct in stating that theie were no 
cases of sympathetic ophthalmia in the United 
States Army or the British Army after World 
Wai I That does not detiact from the credit 
due American ophthalmologists in the present 
war, for it is known that results in civilian prac- 
tice are not so good Military suigeons obviously 
have more latitude than civilian suigeons about 
removing eyes, and their percentage of cases of 
sympathetic ophthalmia has been zeio 

Dr Knapp is correct There is not a gieat 
deal we can do with this material, and it is diffi- 
cult to know how far we dare go in drawing 
conclusions We are trying to find out what we 
can do and what we cannot do W e can describe 
our pathologic findings We cannot always de- 
pend on the clinical history that is given us, but 
w'e aie trying by follow-up studies to get as much 
as we can from the field surgeons We have been 
fortunate that until recently Colonel Vail was 
consultant in ophthalmology for the European 
theater, and he insisted that information con- 
cerning time intervals and descriptions of the 
injuries should accompany the specimens Al- 
though our primary interest is in the pathologic 
findings. It IS to our advantage to have as com- 
plete a clinical record as possible 

Concerning the question of siderosis, one must 
bear in mind that the majority of the 57 eyes 
were removed shortly after injury In the next 
paper we shall present a more detailed study of 
intraocular foreign bodies At piesent, I cannot 
give the interval between injury and enucleation 
for the eyes that were retained for any length of 
time The majority of the eyes were taken out 
shortly after injury because they were so badly 
damaged that it was not woith attempting re- 
moval of the foreign body We shall know later 
how many cases of siderosis occurred after late 
retention of foreign bodies 

Surgical Procedures on the Anophthalmic 
Orbit. Capt Arthur Gerard De Voe 
(MC), US NR 

A review^ of the difficulties encountered \n 
fitting artificial eyes revealed that depression of 
the upper hd and loss of the orbital fold are 
commonly encountered Reasons for this occur- 
rence were hypothesized, and methods of treat- 
ment were described 

493 
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Implantation of cartilage subperiosteally in the 
floor of the orhit can he employed in cases of 
depressed fracture of the floor Dermal grafts 
to the upper lid are useful m obliterating the 
depression when no fracture is present 

Another common defect is flaccidit}'- of the 
lower lid and loss of the inferior fornix This 
can be remedied by construction of a new fornix, 
lined, if necessary, with mucous- membrane from 
the hd This procedure was illustrated with a 
motion picture 

DISCUSSION 

Dr Wendell L Hughes For correction of 
the depressed upper hd, there has been developed 
m the United States Naval Hospital at Bethesda, 
J\Id , a prosthesis with a thickened ridge along 
its upper edge I w'onder whether Captain De 
Voe has had any experience with it In cases in 
wdnch there is a definite fracture of the floor of 
the orbit, the procedure that Captain De Voe 
mentioned, in wdnch cartilage is placed in the 
floor of the orbit, closing the hole in the floor 
and adding tissue to the orbit, gives as satisfac- 
tory a result as can be obtained I was much 
interested m the use of a mucous membrane 
graft wdien there is a shallow lower fornix It is 
an excellent procedure, and one which I shall 
try m the near future I should like to report 
the case of a girl of 18 years wdio had had an 
artificial eye ever since she was a youngster 
The artificial eye did the thing wdnch Captain 
De V oe show'ed m his moving pictures , that is 
it slipped out over the lower hd In this case the 
conjunctiva w^as of sufficient extent that it could 
be dissected free and redistributed, to form a 
fornix below’^ There is usuall)^ one place in the 
middle of the socket where the conjunctiva is 
firmly adherent to the underlying structures 
After it IS freed double-armed sutures can be 
used to bring down and retain the fornix Theie 
was sufficient conjunctiva m this case so that no 
additional tissue was needed 

Captain De Voe’s comment on the use of a 
combination of skin and mucous membrane m 
the orbit is apropos The two do not mix w^ell 
In a case like that of Captain De Voe’s m 
which he had difficulty m putting in the artificial 
eye, I think a flexible prosthesis w ould do nicely 
A concavoconvex one can be cut from a rubber 
ball It has an advantage over the flat prosthesis 
which is prepared from rigid plastic material 
Capt Arthur Gerard De Voe I have tried 
using a thickened ridge along the upper edge of 
the prosthesis and have had no success , the device 
merely widens the eje and makes the sclera 
stand out, without improving the appearance 

Ocular Manifestations Due to Nutritional Defi- 
ciencies in Naval Personnel in the Southwest 
Pacific Arthur A Knapp (IVC), U S N R 

The patients considered m this leport W'ere 
Na-val personnel at battle stations for six to 
eighteen months Canned food had been used 


almost exclusively and deficiency in several 
essential elements, among them vitamins and 
minerals, w^as unavoidable 

Except for the chorioretinitis, each of the dis- 
ease entities discussed — myopia , night blindness , 
vernal catarrh, or allergic conjunctivitis, haziness 
of the fundus ocuh, pallor of the optic nerve, 
and retrobulbar neuritis — has been shown to have 
a dietary background, but the extent to which a 
deficient diet is an etiologic factor has not been 
thoroughly studied It is possible that in these 
conditions the food intake does not account tor 
the entire picture 

The subjects exhibiting vernal catarrh, chorio- 
retinitis and disease of the optic nerve responded 
well and quickly to the new diet when under- 
nourishment was the primary cause They showed 
improvement within a few daj^s The progress 
of the myopic patients could not be followed over 
a sufficiently long period Ample studies, how- 
ever, already have been made to establish the 
need of proper nutrition in cases of myopia 
Common to all of these patients is the fact that, 
except for the ocular manifestations, they did not 
reveal any clinical signs or symptoms of nutri- 
tional deficiency m other parts of the body The 
men all appeared healthy, that is, the systemic 
nutritional lack w as in a latent state The ocular 
signs w'ere the sole revealing indications of the 
underlying metabolic disorder 

A similar situation prevailed in much of our 
research work with animals Often the pathologic 
condition of the eyes w’as the only clinical clue 
to the deficiency status J 

Actually, the diets served at the base hospital, 
situated in a fine food-producing country in tlie 
Southwest Pacific, were far superioi to those 
leceived by the men at their battle stations Par- 
ticular attention w'as paid to the milk intake 
A quart (1,000 cc ) was advised, to give the 
necessary gram of available calcium In addition, 
the diets frequently were fortified with vitamins 
A, B, C and D The vitamin D intake especially 
was stressed, for lack of it, apparently, may give 
rise to many and diverse pathologic changes m 

the eyes , 

Certain ocular changes were demonstrated m 
these patients with a faulty food intake— axial 
myopia , vernal catarrh or allergic conjunctivitis , 
a slightly hazy fundus oculi, and disease of the 
optic nerve These several signs of ocular disease 
in this series further corroborate the results of 
earlier reseaich on animals and human subjects 
Evidently, a lack of vitamin D and/or calcium 
IS a potent cause of disease of the eyes 

It IS recommended that, aside from any otiier 
therapy, comparatively large doses of vitamin D 
and calcium be prescribed in all cases of pro- 
gressive axial injopia, vernal catarrh and night 
blindness 

DISCUSSION 

Dr Gilbert D \lldorf, Valhalla, N Y Dr 

Knapp’s w ork is stimulating, original and ng i J 



495 


SOCIETY TRANSACTIONS 


commendable, particularh since he found an 
effective method of treating what must have been 
a common disorder It u ould be pretentious of 
me to comment on the u ay in vr Inch his report 
fits into knowledge of diseases of the eye I can 
comment on how it is correlated with what is 
known of nutrition It is obvious that Dr Knapp 
takes into consideration these principles, for he 
has qualified the significance of the diet in defi- 
ciency diseases It is recognized that nutritional 
deficiency does not necessarily mean a deficient 
diet, that symptoms and lesions due to deficiency 
can develop with a diet which is adequate for 
the average man There is nothing mysterious 
about that A man with bacillary dysentery who 
has an average fluid intake will become dehy- 
drated, and a man in an advanced stage of cancer 
will become cachectic even though he is getting 
a normal diet In both cases the patient becomes 
deficient in vitamins as well as dehydrated or 
cachectic In these cases the explanation is rela- 
tively simple, 111 others it is complicated The 
service men Dr Knapp spoke of presumably were 
receiving a different diet while in combat, an 
emergency ration which it may be assumed, n as 
adequate in vitamins and minerals But they 
were placed on it rather suddenly, and at the 
same time they were exposed to a different 
environment and to the stresses of \\ arfare Such 
conditions may influence the relative adequacy of 
the diet 

Little is known about the adult’s requirement 
of vitamin D Hepatic disease, the ingestion of 
A certain metals, the acid-base nature of the diet 
and the vitamin E content, all influence the 
requirements of vitamin D Perhaps climate does, 
also I recall a study by Dr Mills in which rats 
adapted to a high humidity and temperature — to 
tropical conditions — ivere found to require tivice 
as much vitamin K as before 

The suddenness of change in diet may upset 
nutritional balances It seems probable that man, 
like many other animals, can adapt to different 
levels of nutrition if given time This is a lively 
subject in vitamin nutrition, which in some w’^ays 
goes back twenty years to the obseiw^ation that 


rats given a thiamme-deficient diet occasional! 
are able to adapt to the deficiency Certain an 
mals fared well, while their mates wasted awa 
and died The phenomenon w^as called refectioi 
It IS now knowm that some men can do the san 
flung They synthesize the thiamine they neei 
This is dependent on the proper bacterial flor 
also, on other factors in the dr 
which encourage the thiamine-synthesizmg flor 
Environment is of considerable importance ] 
nutrition The importance of organic disease an 
oi functional disturbances is greater Most of tl 
rases of deficiency disease occurring in Nort 
America are secondary to some other conditioi 
something of this kind operate 
in 1 I ^ Knapp’s patients Secondary lesior 
eficiency states respond to vitamin therap- 


but they are cured only by correction of the 
uiiderl) mg cause In how many cases the under- 
lying cause was corrected by bringing these ser- 
Mce men back to a base liospital one does not 
know 

May I add one other observation^ The reason 
that one must speculate about these things and 
the reason that Dr Knapp cannot be certain of 
the part wdiich vitamin D played in the ocular 
lesions he noted is simply that objective, reliable 
criteria foi minor degrees of vitamin deficiency 
do not exist Nutritionists have failed to develop 
means of identifying these conditions Ophthal- 
mologists have contributed some of the best tests, 
such as the estimation of regeneration of visual 
purple, and I hope that they wall devise others 
Dr Knapp’s results suggest that this may occur 


COLLEGE OF PHYSICIANS, PHILA- 
DELPHIA, SECTION ON OPH- 
THALMOLOGY 

Warren S Reese, M D , Chai) man 
George F J Kelly, M D , Clei k 
March 15, 1945 

Traumatic Indodialysis : Its Surgical Correc- 
tion, with Report of a Case. Dr A Barlow 
and Dr Herman L Weiner (by invitation) 

This paper will be published m full, with dis- 
cussion, in a future issue of the Archives 

Symmetric Defects of the Lower Lids Asso- 
ciated with Abnormalities of the Zygomatic 
Processes of the Temporal Bones. Dr 
Irving H Leopold and (by invitation) 
Dr Francis Mahoney and Miss Mabel L 
Price 

This paper wull be published in full, with dis- 
cussion, m a future issue of the Archives 

Intravitreal Penetration of Penicillin and Peni- 
cillin Therapy of Infections of the Vitreous 
Dr Irving H Leopold 

This paper was published in the March 1945 
issue of the Archives, page 211 

discussion 

Dr W Zentjiayer Rycroft recently re- 
ported the results obtained wuth penicillin by the 
ophthalmologists in the British North African 
and Central Mediterranean forces (Bnt J Ophth 
29: 57 [Feb ] 1945) The study is largely clini- 
cal, and this may explain the apparent disagree- 
ment betw'een their results and those reported by 
Dr Leopold They found that penicillin does not 
enter the ocular media when given intramuscu- 
larly Such a method of administration does not 
influence the course of deep infections of the eye 
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The e^e a\i 11 tolerate large concentrations of 
penicillin ^vhen injected into the media, but such 
concentrations do not control deep infections 

Dr H Maxwell Langdon The organism 
witli which these experiments were carried out 
was selected especially for its lack of resistance 
to penicillin It would be interesting to know the 
effect on other organisms in the vitreous The 
organisms resistant to penicillin, of course, have 
been fairly well recognized and classified, but, as 
I understand it, some are more readily affected 
than others Without cultures, of course, these 
less resistant organisms cannot be identified, so 
m the ordinary clinical case therap)'’ is bound to 
be a trial and error procedure 

Dr Irving H Leopold I want to thank 
Dr Zentmayer and Dr Langdon for their dis- 
cussions 

I too, found Colonel Rycroft’s excellent article 
discouraging In all of his cases of inflammation 
of the vitreous the condition was due to mtra- 
vitreal penetration of a foreign body In only 2 
was there improvement, and in these cases the 
offending foreign body was removed In no case 
did cultures of the aqueous or the vitreous reveal 
that the exciting inflammatory agent v as a pem- 
cilhn-sensitive organism 

In all of Rycroft’s cases intravitreal injections 
of penicillin vere not made until the inflamma- 
tory process had become well established In the 
experiments on rabbit eyes, tlierapy was insti- 
tuted two hours after inoculation of the vitreous 
with Staphylococcus aureus Studies by von 
Sallmann, Meyer and Di Grandi (Experimental 
Study on Penicillin Treatment of Ectogenous 
Infection of Vitreous, Arch Ophth 32: 179 
[Sept ] 1944) indicate that little can be expected 
from direct intravitreal injection of penicillin 
later than twelve hours after inoculation with the 
penicillin-sensitive organism, but that excellent 
results may be obtained with earlier institution 
of therapy 

Rycroft’s studies on human eyes showed, as 
did the experiments on rabbit ej^es, that intra- 


muscularly administered penicillin did not pro- 
duce detectable levels of the drug in the vitreous 
of normal eyes He could not detect penicillin in 
the vitreous of inflamed human eyes after intra- 
muscular administration, w4iereas the vitreous of 
inflamed rabbit eyes did possess detectable but 
inadequate concentrations of penicillin 

It IS known that the permeabiht} of capillaries 
in the rabbit eye is greater than that of capil- 
laries in the human eye in inflammatory states 
For example, Browm and Nantz (Am J Ophth 
27. 1220, 1944) pointed out that the rabbit’s 
secondary aqueous contains considerable fibrin, 
wheieas the secondary aqueous of the adult 
human eye shows little, if any, fibrin This dif- 
ference m permeabiht)’’ must be kept in mind in 
drawing analogies between the data accumulated 
by experiments on rabbit eyes and those derived 
from studies on human eyes 

Staph aureus was used m these studies because 
it was extremely sensitive to penicillin The mam 
purpose of the experiment was to compare the 
possible chances ot controlling infections of the 
vitreous by the various methods of administration 
I believe that the experimental data have shown 
the inadequacy of systemic therapy Rycroft’s 
experience would bear this out The experi- 
mental studies indicate that direct intravitreal 
injections may be effective if one treats the infec- 
tion early enough The latter observation can be 
said to apply only when the infection of the 
vitreous is due to a penicilhn-sensitive organism 

I agree with Di Langdon that these expen- ^ 
ments are only an introduction to the problem of ■ 
treating infection of the vitreous and that much 
more laboratory and clinical w’ork will be neces- 
sary before tlie ideal method of treating infections 
of the vitreous wuth penicillin is known 

Reevaluation of the Herbert Operation for 
Glaucoma Dr Louis Lehrfeld 

This paper will be published in full m a future 
issue of the Archives 



Obituaries 


JOSEPH IMRE, 

1884-1945 


MD 


Imre was born of a long line of outstanding 
Protestant scholars, at Hodniezovasarhely, Hun- 
gary, on June 9, 1884 His father was in general 
practice and was later professor of ophthalmology 
at the University of Kolozsvar (Cluj), which 
position he had to leave when, at the end of 
World War I, Rumania took over Transylvania 
After receiving his doctor’s diploma at the Uni- 
versity of Budapest, young Imre became assistant 
at the eye clinic of Prof E von Grosz In 1911- 
1912 he spent a year at the Axenfeld clinic, in 
Freiburg, Germany, and in 1914 he became 
associate professor at his alma mater As head 
of the department of ophthalmology of a military 
hospital during World War I, he had ample 
opportunity to do plastic operations His artistic 
sense combined with surgical skill and imagina- 
tive power led to the perfection of the sliding 
flap technic in the reconstruction of defects of 
the lid, a method he inaugurated before 1914 
The unequaled lesults of his plastic operations 
were pubhshed in several articles, as well as in 
an atlas (1930), and were reported m a paper 
j^elivered at the meeting of the Ophthalmological 
Society of the United Kingdom in 1937 In 1918 
he was appointed professoi at the Hungarian 
University of Pozsony, but the next year he had 
to leave his chair because this city (Bratislava) 
became partvof Czechoslovakia Imre faithfully 
followed the medical school on its odyssey to 
Budapest and finally to Pecs, in 1924 There he 
found an excellent atmosphere, and in the quiet- 
ness of this small town, he and his assistants 
spent five years devoted to study and research 
He was the first to point out the frequency of 
endocrine disturbances in patients with glaucoma 
and advocated the use of glandular preparations 
Another of his original ideas was the discovery 
that microscopically thin, electrically distributed 
metal layers can be used as filters for certain 
visible and invisible rays and he had such glasses 
constructed 

But surgerj- was his favorite subject As early 
as 1918 he systematically used the intracapsular 
extraction of cataract In 1925 he performed this 
operation in nearly 50 per cent of cases and also 
^ removed the capsule afterw^ard when it was torn 
In 1928-1929 he became rector of the Uni- 
veisity of Pecs and ii. 1929 head of the state 


ophthalmologic hospital m Budapest In the fol- 
lowing years he was chiefly interested in the 
perfection of corneal transplantation and of the 
operation for retinal detachment On the latter 
subject he lead a paper before the Chicago 
Ophthalmological Society He also modernized 
a textbook of ophthalmology .The one hundred 
and eighty bed hospital and a large practice 
would have been a real buiden to anybody, but 



JOSEPH IMRE, 
1884-1945 


MD 


Imre saw fai beyond the limits of his profession , 
as the representative of Hungarian ophthalmol- 
ogy abroad, as a founder and legional chairman 
of the Rotary Association and with friends all 
over the world, it was his duty, he felt, to call 
attention to the problems and tragedy of his 
countr} 

In 1939 Imre w^as appointed head of the eye 
clinic of the University of Budapest The Nazi- 
minded professors made his life bitter because of 
his international connections and liberal political 
views Even his passport was taken away so 
that he could not leave the country 
497 
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The shortsighted policy of its leaders swept 
Hungary gradually closer to Nazism, away from 
the Anglo-Saxon democratic world, which Imre 
loved so much He saw the impending tragedy 
to his country His patriotic heart first broke m 
the fall of 1941 and stopped beating when the 
final collapse came, in Januarj 1945 

A fascinating teacher and a most stimulating 
guide to his assistants, Imre was a charming 
man m social life, an enthusiast m regard to 


betterment of the world, a violinist and an artist, 
as so many great physicians are 

He is survived by his widow, a son, who is 
a physician, and a married daughter Hungary 
has lost one of the very few men who had the 
talent, education, liberal ideals and international 
connections — m a word, the qualities — which 
could have made him a well qualified leader in 
this dire hour of his country 

Andrew de Roetth 


News and Notes 

Edited by Dr W L Benedict 


GENERAL NEWS 

Summer Graduate Course in Ophthalmology, 
University of Rochester School of Medicine 
and Dentistry — The thirteenth summer gradu- 
ate course in ophthalmology of the University 
of Rochester School of Medicine and Dentistry, 
Rochester, N Y , Mill be held July 30 to Aug 
2, 1945 

The following lectures have been announced 

Monday, July 30 “Cataract Surgery,” Dr 
D B Kirby, “Toxoplasmosis” and “Recent 
Advances m Orbital Roentgenography,” Dr 
Raymond L Pfeiffer, and “Ophthalmic Lenses ” 
Mr Scott Sterling In the evening there will be 
a symposium on “Industrial Ophthalmology,” 
conducted by Dr A C Snell, Dr Joseph Tiffin 
and Dr A Snell Jr 

Tuesday, July 31 “Visual Field Changes 
Produced by Intracranial Lesions” and “Vas- 
cular Affections of the Eyes and Cerebral 
Visual Structures,” Dr Donald J Lyle, “Medi- 
cal Ophthalmology” and “Surgical Treatment of 
Strabismus,” Dr Glen G Gibson and “Physio- 
logical Optics m Refraction,” Mi Fred Jobe 

Wednesday, August 1 “Treatment of Glau- 
coma ” Dr Paul A Chandler, “Surgical Pathol- 
ogy of Glaucoma and Cataract” and “Malignant 
Melanoma and Other Conditions Which May Pro- 
duce Glaucoma,” Dr T L Terr)”-, and “Everyday 
Spectacle Problems,” Mr Irving Lueck 

Thursday morning, August 2 will be devoted 
to the surgical clinic at the Strong Memorial 
Hospital 

Applications for registration should be mailed 
to Dr John F Gipner, Strong Memorial Hos- 


pital, Rochester 7, N Y The tuition charge for 
the course will be $40 


Annual de Schweimtz Lecture — Col Derrick 
T Vail will deliver the annual de Schwemitz 
Lecture before the College of Physicians, Phila- 
delphia, Section on Ophthalmology, on Nov 15, 
1945 

UNIVERSITY NEWS 

Honorary Degree Awarded to Dr Hermann 
M Bunan by Colby College — On June 3, 1945, 
Colby College, Waterville, Maine, awarded the 
honorary degree of Doctor of Science to Her- 
mann M Bunan, M D , ophthalmologist in chief, ^ 
Dartmouth Eye Institute, Hanover, N H The*^ 
citation of Colby College read as follows 

Hermann Martin Bunan, son of a well-known pro- 
fessor of physiology, student of languages, literature, 
and music, as well as science educated in the most 
renowned laboratories of the old world, /you have won 
a distinguished place in the new In the field of ocular 
motility and binocular vision your work has received 
the praise of those of ^cur colleagues whose ju 
IS most to be esteemed and > ou are already ai e as 
one of the builders of American ophthalmology 


Jniversity of Oregon Medical School— Dr 
iderick A Kiehle has resigned as professor 
I head of the department of ophthalmolo^, 
er many years of distinguished 
versity of Oregon medical school Dr Kiehle 
; been appointed professor emeritus, and Dr 
nneth C Swan has been appointed professor 
1 head of the department of ophthalmology 



Directory of Ophthalmologic Societies* 


INTERNATIONAL 

International Association jor Prevention 
OF Blindness 

President Dr P Bailliart, 66 Boulevard Saint-Michel, 

Pans, 6®, France ^ 

Secretary-General Prof M Van Duyse, Universite de 
Gand, Gand, Prov Ostflandern, Belgium 
All correspondence should be addressed to the Secre- 
tariat, 66 Boulevard Saint-Michel, Pans, 6®, France 

International Ophthalmologic Congress 
President Prof Nordenson, Serafimerlasarettet, Stock- 
holm, Sweden 

Secretary Dr Ehlers, Jerbanenegade 41, Copenhagen, 
Denmark 

International Organization Against Trachoma 
President Dr A F MacCallan, 17 Horseferry Rd , 
London, England 

Pan-American Congress of Ophthalmology 
President Dr Harry S Gradle, 58 E Washington St, 
Chicago 

Executive Secretaries Dr Conrad Berens, 35 E 70th 
St, New York Dr M E Alvaro, 1511 Rua Con- 
solacao, Sao Paulo, Brazil 


FOREIGN 


All-India Ophthalmological Society 

President Dr B K Narayan Rao, Minto Ophthalmic 
Hospital, Bangalore 

Secretary Dr G Zachariah, Flitcham, Marshall’s Rd , 
Madras 


British Medical Association, Section 
ON Ophthalmology 

President Dr W Clark Souter, 9 Albyn PI , Aberdeen, 
Scotland 

Secretary Dr Frederick Ridley, 12 Wimpole St , 
London, W 1 


Chengtu Ophthalmological Society 
President Dr Eugene Chan 
Secretary Dr K S Sun 

Place Eye, Ear, Nose and Throat Hospital, Chengtu, 
China 

Chinese Ophthalmology SoaETY 
President Dr C H Chou, 363 Avenue Haig, Shanghai 
Secretary Dr F S Tsang, 221 Foochow Rd, Shanghai 
Chinese Ophthalmological Society 
OF Peiping 

President Dr H T Pi, Peiping Union Medical Col- 
lege, Peiping 

Secretary Dr C K Lin, 180 Hsi-Lo-yen Chienmeng, 
Peiping 

Place Peiping Union Medical College, Peiping Time 
Last Friday of each month 


Faculty of Ophthalmologists 
President Brig Sir Stewart Duke-Elder, 63 H; 

St , London, W 1, England 
Secretary Mr Frank W Law, 45 Lincoln’s 
hields, Lon don, W C 2, England 

Societies are requested to furnish 


German Ophthalmological Society 

President Prof W Lohlem, Berlin 
Secretary Prof E Engelking, Heidelberg 

Hungarian Ophthalmological Society 

# 

President Prof I Imre, Budapest 
Assistant Secretary Dr Stephen de Grosz, University 
Eye Hospital, Mariautca 39, Budapest 
All correspondence should be addressed to the Assistant 
Secretary 

Midland Ophthalmological Society 
President Dr W Niccol, 4 College Green, Gloucester, 
England 

Secretary Mr T Harrison Butler, 61 Newhall St , 
Birmingham 3, England 

Place Birmingham and Midland Eye Hospital 
North of England Ophthalmological Society 
President Mr John Foster, 45 Park Sq, Leeds 
Secretary Mr William M Muirhead, 70 Upper 
Hanover St , Sheffield 

Place Manchester, Bradford, Leeds, Newcastle-upon- 
Tyne, Liverpool and Sheffield, in rotation Time 
October to April 

OPHTHALMdLOGICAL SOCIETY OF AUSTRALIA 

President Dr A James Flynn, 135 Macquarie St, 
Sydney 

Secretary Dr D Williams, 193 Macquarie St, Sydney 
Ophthalmological Society of Egypt 
President Prof Dr Mohammed Mahfouz Bey, Govern- 
ment Hospital, Alexandria 

Secretary Dr Mohammed Khalil, 4 Baehler St , Cairo 
All correspondence should be addressed to the secretary, 
Dr Mohammed Khalil 

Ophthalmological Society of South Africa 

President Dr A W Sichel, National Mutual Bldg, 
Church Square, Cape Town 
Secretary Dr J K de Kock, Groote Kerk Bldg, 32 
Parliament St, Cape Town 

Ophthalmological Society of the 
United Kingdom 

President Mr Charles B Goulden, 89 Harley St, 
London 

Secretary Mr Frank W Law, 30 Devonshire PI, 
London, W 1 

Ophthalmology Society of Bombay 

President Dr D D Sathaye, 127 Girgaum Rd, 
Bombay 4, India 

Secretary Dr H D Dastur, Dadar, Bombay 14, India 
Place H B A Free Ophthalmic Hospital, Parel, 
Bombay 12 Time First Friday of every month 

Oxford Ophthalmological Congress 

Master Mr P G Doyne, 60 Queen Anne St , London, 
W 1, England 

Secretary-Treasurer Dr F A Anderson, 12 St John’s 
Hill, Shrewsbury, England 

Palestine Ophthalmological Society 

President Dr Arieh Feigenbaum, Abyssinian St 15, 
Jerusalem 

Secretary Dr E Sinai, Tel Aviv 
499 
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Polish Ophthalmological Society 

President Dr W Kapuscinski, 2 Waly Batorego, 
Poznan 

Secretary Dr J Sobanski, Lmdley’a 4, Warsaw 

Place Lindley’a 4, Warsaw 

Royal Society of Medicine, Section of 
Ophthalmology 

President Col F A Juler,' 96 Harley St , London, 
W 1, England 

Secretary Dr Harold Ridley, 60 Queen Anne St , 
London, W 1, England 

Sao Paulo Society of Ophthalmology 

President Prof Moacyr E Alvaro, Consola?ao 1151, 
Sao Paulo, Brazil 

Secretary Dr Silvio de Almeida Toledo, Enfermana 
Santo Luzia, Santa Casa de Misencordia, Cesario 
Motta, Sl 112, Sao Paulo, Brazil 

Scottish Ophthalmological Club 

President Dr S Spence Meighan, 13 Woodside PI , 
Glasgow, C 3 

Secretary Dr Alexander Garrow, 15 Woodside PI , 
Glasgow, C 3 

Place Edinburgh and Glasgow, in rotation 

SociEDAD Argentina de Oftalmologia 

Chairman Dr Jorge Malbran, Buenos Aires 

Secretary Dr Benito Just Tiscornia, Santa Fe 1171, 
Buenos Aires 

SociEDAD Oftalmologia del Litoral, 

Rosario (Argentina) 

President Prof Dr Carlos Weskamp, Laprida 1159, 
Rosario 

Secretary Dr Arturo Etchemendigaray, Villa Con- 
stitucion, Santa Fe 

Place Rosario Time Last Saturday of every month, 
April to November All correspondence should be 
addressed to the President 

SoCIEDADE DE OFTALMOLOGIA DE MlNAS GeRAIS 

President Prof Hilton Rocha, Rua Rio de Janeiro 
2251, Bello Horizonte, Minas Geraes, Brazil 

Secretary Dr Ennio Coscarelli, Rua Aimores 1697, 
Bello Horizonte, Minas Geraes, Brazil 

SociEDADE de Oftalmologia e Otorrinolaringologia 
DE Rio Grande do Sul 

President Dr Luiz Assumpgao Osorio, Edificio Vera 
Cruz, Apartamento 134, Porto Alegre, Rio Grande 
do Sul 

Secretary Dr Fernando Voges Alves, Caixa Postal 
928, Porto Alegre, Rio Grande do Sul 

SociEDADE de OpHTHALMOLOGIA E OtO-RhiNO- 
Laryngologia da Bahia 

President Dr Theonilo Amorim, Barra Avemda, 
Bahia, Brazil 

Secretary Dr Adroaldo de Alencar, Brazil 

All correspondence should be addressed to the President 

SociETA Oftalmologica Italiana 

President Prof Dott Giuseppe Ovio, Ophthalmological 
Climc, University of Rome, Rome 

Secretary Prof Dott Epimaco Leonardi, Via del 
Gianicolo, 1, Rome 


Soci^TE Franqaise d’Ophtalmologie 

Secretary Dr Rene Onfray, 6 Avenue de la Motte 
Picquet, Pans, 7® 

Society of Swedish Ophthalmologists 
President Prof K G Ploman, Stockholm 
Secretary Dr K O Granstrom, Sodermalmstorg 4 
111 tr , Stockholm, So 

Tel Aviv Ophthalmological Society 

President Di^ D Arieh-Friedman, 96 Allenby St , Tel 
Aviv, Palestine 

Secretary Dr Sadger Max, 9 Bialik St, Tel Aviv, 
Palestine 

NATIONAL 

American Medical Association, Scientific 
Assembly, Section on Ophthalmology 

Chairman Dr Frederick C Cordes, 384 Post St, San 
Francisco 

Secretary Dr R J Masters, 23 E Ohio St, Indian- 
apolis 

In compliance with the request of the Office of Defense 
Transportation and in the interest of the national war 
effort a meeting will not be held in 1945 

American Academy of Ophthalmology and 
Otolaryngology, Section on Ophthalmology 

President Dr Gordon B New, Mayo Clinic, Rochester, 
Minn 

President-Elect Dr Alan C Woods, Johns Hopkins 
Hospital, Baltimore 5 

Executive Secretary-Treasurer Dr William L Bene- 
dict, 100-lst Ave Bldg, Rochester, Minn 

American Ophthalmological Society 
President Dr S Judd Beach, 704 Congress St, Port- 
land, Maine 

Secretary-Treasurer Dr Walter S Atkinson, 129 
Clinton St, Watertown, N Y 

Association for Research in Ophthalmology, Inc 
Chairman Dr Conrad Berens, 35 E 70th St, New 

York , , 

Secretary-Treasurer Ma;or Brittain F Payne, School 
of Aviation Medicine, Randolph Field, Texas 
Assistant Secretary-Treasurer Dr Hunter Romaine, 
35 E 70th St, New York 

Canadian Medical Association, Sechon on 
Ophthalmology 

President Dr Alexander E MacDonald, 170 St George 

SemtaT"Tras„r=r Dr L J Seb.rt, 170 SI George 
St, Toronto 

Canadian Ophthalmological Society 

President Dr R Evatt Mathers, 34j4 Morris St, 

Halifax, NS , t t. » i 

Secretary-Treasurer Dr Kenneth B Johnston, Suite 1. 

1509 Sherbrooke St W , Montreal 

National Society for the Prevention of 
Blindness 

President Mr Mason H Bigelow, 1790 Broadway, 

Se^rTtory” Miss Regina E Schneider, 1790 Broadway, 

Ex^cuUTC'’Srector Mrs Eleanor Brown Merrill, 1790 
Broadway, New York 
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Academy of Medicine of Northern New Jersey, 
Section on Eye, Ear, Nose and Throat 
President Dr N Zwaifler, 46 Wilbur Ave, Newark 
Secretary Dr William F Keim Jr , 25 Roseville Ave , 

Lincoln Park South, Newark Time 8 45 
p m , second Monday of each month, October to May 


Central Illinois Society of Ophthalmology and 
Otolaryngology 

President Dr Watson Gailey, 1000 N Mam St, 
Bloomington, 111 _ 

Secretary-Treasurer Dr William F Hubble, 801-80/ 
Citizens Bldg, Decatur, 111 


Central'Wisconsin Society of Ophthalmology 
AND Otolaryngology 

President Dr L J Friend, 425 E Grand Ave , Beloit, 
Wis 

Secretary Dr G L McCormick, 626 S Central Ave , 
Marshfield , 


New England Ophthalmological Society 
President Dr Theodore L Terry, 140 Marlborough St , 
Boston 

Secretary-Treasurer Dr Merrill J King, 264 Beacon 
St , Boston 

Place Massachusetts Eye and Ear Infirmary, 243 
Charles St , Boston Time 8pm, third Tuesday of 
each month from November to April, inclusive 


Southern Medical Association, Section on Eye, 
Ear, Nose and Throat 

Chairman Dr John H Burleson, 414 Navarro St, 
San Antonio, Texas 

Secretary Dr J W Jervey Jr, 101 Church St, 
Greenville, S C 

Southwestern Academy of Eye, Ear, Nose 
AND Throat 

President Dr H L Brehmer, 221 W Central Ave, 
Albuquerque, N Mex 

Secretary Dr A E Cruthirds, 1011 Professional Bldg , 
Phoenix, Ariz 

South\vestern Michigan Triological Society 

President Dr W M Dodge, 716 First National Bank 
Bldg, Battle Creek 

Secretary-Treasurer Dr Kenneth Lowe, 25 W Mich- 
igan Ave , Battle Creek 

Time Last Thursday of September, October, Novem- 
ber, March, April and May 

Western Pennsylvania Eye, Ear, Nose and 
Throat Soctety 

President Dr Ray Parker, 218 Franklin St, Johnston, 
Pa 

Secretary-Treasurer Dr J McClure Tyson, Deposit 
Nat’l Bank Bldg, DuBois 


Pactfic Coast Oto-Ophthalmological Society 
President Dr D H O’Rourke, 1612 Tremont PI, 
Denver 

Secretary-Treasurer Dr C Allen Dickey, 450 Sutter 
St , San Francisco 

1 \ 

Puget Sound Academy of Ophthalmology 

AND OtO-LaRYNGOLOGY 

President Dr James H Mathews, 1317 Marion St, 
Seattle, Wash 

Secretary-Treasurer Dr Barton E Peden, 301 Stimson 
Bldg, Seattle 1 

Place Seattle or Tacoma, Wash Time Third Tues- 
day of each month except June, July and August 

Rock River Valley Eye, Ear, Nose and 
Throat Society 

President Dr J Sheldon Clark, 27 E Stephenson St, 
Freeport, 111 

Secretary-Treasurer Dr Harry R Warner, 321 W 
State St, Rockford, 111 

Place Rockford, 111 , or Janesville or Beloit, Wis 
Time Third Tuesday of each month from October 
to April, inclusive 

Saginaw Valley Academy of Ophthalmology 
AND Otolaryngology 

President Dr L D Gomon, 308 Eddy Bldg , Saginaw, 
Mich 

Secretary-Treasurer Dr Harold H Heuser, 207 
Davidson Bldg, Bay City, Mich 
Place Saginaw or Bay City, Mich Time Second 
SeptemLr°^ nionth, except July, August and 

Sioux Valley Eye and Ear Academy 

oS""lowa" ^ ^ 

^'Sdg'^Smux'oS, lowa^ ^ 


STATE 

Arkansas State Medical Society, Eye, Ear, 
Nose and Throat Section 

President Dr Raymond C Cook, 701 Mam St, Little 
Rock 

Secretary Dr K W Cosgrove, Urquhart Bldg , Little 
Rock 


Colorado Ophthalmological Society 

President Dr C A Ringle, 912-9th Ave, Greeley 
Secretary Dr W A Ohmart, 1102 Republic Bldg, 
Denver 

Place University Club, Denver Time 7 30 p m, 
third Saturday of each month, October to May in- 
clusive ’ 

Connecticut State Medical Society, Section on 
Eye, Ear, Nose and Throat 

President Dr F L Phillips, 405 Temple St, New 
Haven 

Secretary-Treasurer Dr W H Turnley. 1 Atlantic 
ot, Stamford, Conn 


Eye, Ear, Nose and Throat Club of Georgia 

President William O Martin Jr, Doctors Bldg 
Atlanta ^ ’ 

Secretary-Treasurer Dr C K McLaughlin, 526 
Walton St , Macon ' 


Indiana Academy of Ophthalmology and 
Oto-Laryngology 

President Dr F McK Ruby, Union City 

Secretary Dr Edwin W Dyar Jr, 23 E Ohio St 
Indianapolis 

Place French Lick Time First Wednesday m April 
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Iowa Academy of Ophthalmology and 
Oto-Laryngology 

President Dr J K Von Lackum, 117-=3d St S E, 
Cedar Rapids 

Secretary-Treasurer Dr B M Merkel, 604 Locust St , 
Des Moines 


North Dakota Academy of Ophthalmology 
AND Oto-Laryngology 

President Dr W L Diven, City National Bank Bide- 
Bismarck ’ 

Secretar 3 '-Tieasurer Dr A E Spear, 20 W Viliard, 
Dickenson 


Kansas State Medical Society, Section on Oph- 
thalmology AND Otolaryngology 

President Dr W D Pittman, Pratt 

Secretary Dr Louis R Haas, 902 N Broadway, 
Pittsburg 

LoUISIANA-MiSSISSIPPI OpHTHALMOLOGitAL AND 

Otolaryngological Society 

President Dr Val H Fuchs, 200 Carondelet St, New 
Orleans 

Secretary-Treasurer Dr Edley H Jones, 1301 Wash- 
ington St , Vicksburg, Miss 

Michigan State Medical Society, Section of 
Ophthalmology and Otolaryngology 

Chairman Dr Robert H Fraser, 25 W Michigan 
Ave , Battle Creek 

Secretary Dr R G Laird, 114 Fulton St , Grand 
Rapids 

Minnesota Academy of Ophthalmology and 
Otolaryngology 

President Dr George E AJcGeary, 920 Medical Arts 
Bldg , Minneapolis 

Secretary Dr William A Kennedy, 372 St Peter St, 
St Paul 

Time Second Friday of each month from October to 
May 

Montana Academy of Oto-Ophthalmology 

President Dr William Morrison, 208 N Broadway, 
Billings 

Secretary Dr Fritz D Hurd, 309 Medical Arts Bldg , 
Great Falls 

Nebraska Academy of Ophthalmology and 
Otolaryngology 

President Dr W Howard Morrison, 1500 Medical 
Arts Bldg, Omaha 

Secretary-Treasurer Dr John Peterson, 1307 N St , 
Lincoln 

New Jersey State Medical Society, Section on 
Ophthalmology, Otology and 
Rhinolaryngology 

Chairman Dr George P Meyer, 410 Haddon Ave, 
Camden 

Secretary Dr John P Brennan, 429 Cooper St , 
Camden 

New York State Medical Society, Eye, Ear, 
Nose and Throat Section 

Chairman Dr Harold J Joy, 504 State Tower Bldg, 
Syracuse 2 

Secretary Dr Maxwell D Ryan, 660 Madison Ave, 
New York 21 


Oregon Academt of Ophthalmology and 
Oto-Laryngology 

President Dr Paul Neely, 1020 S W Taylor St 
Portland 

Secretary-Treasurer Dr Lewis Jordon, 1020 S W 
Taylor St, Portland 

Place Good Samaritan Hospital, Portland Time 
Third Tuesday of each month 

Pennsylvania Academy of Ophthalmology 
AND Otolaryngology 

President Dr Lewis T Buckraan, 83 S Franklin St , 
Wilkes-Barre 

Secretary Pro Tern Dr Paul C Craig, 232 N 5th 
St, Reading 

Time Last week m April 

Rhode Island Ophthalmological and 
Otological Society 

Acting President Dr N Darrell Harvey, 112 Water- 
man St, Providence 

Secretary-Treasurer Dr Linley C Happ, 124 Water- 
man St, Providence 

Place Rhode Island Medical Society, Library, Provi- 
dence Time 8 30 p m , second Thursday in 
October, December, February and April 

South Carolina Society of Ophthalmology 
AND Otolaryngology 

President Dr J L Sanders, 222 N Mam St , Green- 
ville ^ 

Secretary Dr J H Stokes, 125 W Cheves St , 
Florence 

Tennessee Academy of Ophthalmology and 
Otolaryngology 

President Dr \Yesley Wilkerson, 700 Church St, 
Nashville 

Secretary-Treasurer Dr W D Stinson, 124 Physicians 
and Surgeons Bldg, Memphis 

Texas Ophthalmological and Oto-Laryngological 
Society 

President Dr F H Rosebrough, 603 Navarro St, 

Secretary ^°D? M K McCullough, 1717 Pacific A^e. 
Dallas 


Utah Ophthalmological Society 
Dr R B Maw, 699 E South Temple, Salt 

etary-Treasurer Dr Charles Ruggeri Jr, 1120 

iston Bldg , Salt Lake City 7 no 

e University Club, Salt Lake City Time 7 00 
4 -k.vA nf each month 


North Carolina Eye, Ear, Nose and 
Throat Society 

President Dr Hugh C Wolfe, 102 N Elm St, 
Greensboro 

Secretarj Dr Vanderbilt F Couch, 104 W 4th St, 
Winston-Salem 


Virginia Society of Oto-Laryngology and 
Ophthalmology 

President Dr Mortimer H Williams, 30^4 Franklin 

Rd S W , Roanoke Nranklin 

Secretary-Treasurer Dr Meade Edmunds, 34 Franklin 

St Petersburg 
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West Virginia State Medical Association, Eye, 
Ear, Nose and Throat Section 

President Dr George Traugh, 309 Cleveland Ave, 

Fairmont . , 

Secretary Dr Welch England, 621 /z Market St, 
Parkersburg 

LOCAL 

Akron Academy of Ophthalmology and 
Otolaryngology 

President Dr E L Mather, 39 S Mam St, Akron, 
Ohio 

Secretary-Treasurer Dr V C Malloy, 2d National 
Bank Bldg , Akron, Ohio 

Time First Monday in January, March, May and 
November 

Atlanta Eye, Ear, Nose and Throat Society 

President Dr B M Cline, 153 Peachtree St N E, 
Atlanta, Ga 

Acting Secretary Dr A V Hallum, 478 Peachtree 
St N E, Atlanta, Ga 

Place Grady Hospital Time 6 00 p m , fourth Mon- 
day of each month, from October to May 

I 

Baltimore Medicax Society, Section on 
Ophthalmolog\ 

Chairman Dr Ernst Bodenheimer, 1212 Eutaw PI, 
Baltimore 


Chicago Ophthalmological Society 

President Dr Samuel J Meyer, 58 E Washington 
St, Chicago 2 

Secretary Dr W A Mann, 30 N Michigan Ave, 
Chicago 2 

Place Continental Hotel, 505 N Michigan Ave 
Time Third Monday of each month from October 
to May 

Cincinnati General Hospital Ophthalmology 
Staff 

Chairman Dr D T Vail, 441 Vine St , Cincinnati 

Secretary Dr A A Levin, 441 Vine St, Cmcinnati 

Place Cincinnati General Hospital Time 7 45 p m, 
third Friday of each month except June, July and 
August 

Cleveland Ophthalmological Club 

Chairman Dr M Paul Motto, Rose Bldg , Cleveland 

Secretary Dr H H Wygand, Guardian Bldg , Cleve- 
land 

Time Second Tuesday m October, December, February 
and April 

College of Physicians, Philadelphia, Section 
ON Ophthalmology 


Secretary Dr Thomas R O’Rourk, 104 W Madison 
St, Baltimore 

Place Medical and Chirurgical Faculty, 1211 Cathedral 
St Time 8 30 p m , fourth Thursday of each 
month from October to March 

‘ Birmingham Eye, Ear, Nose and Throat Club 
President Each member, in alphabetical order 

Secretary Dr Luther E Wilson, 919 Woodward Bldg, 
Birmingham, Ala 

Place Tutwiler Hotel Time 6 30 p m , second 
Tuesday of each month, September to May, inclusive 


Brooklyn Ophthalmological Society 

President Dr Michael J Buonaguro, 589 Lorimer St, 
Brooklyn 

Secretary-Treasurer Dr Benjamin C Rosenthal, 140 
New York Ave , Brooklyn 16 

Kings County Medical Society Bldg , 1313 Bed- 
ord Ave Time Third Thursday m February, April, 
May, October and December 


President 

Buffalo 


Buffalo Ophthalmologic Club 
Dr Walter F King, 519 Delaware Ave , 


^ Sheldon B Freeman, 196 

Binwood Ave , Buffalo 

Time Second Thursday of each month 


Chattanooga Society of Ophthalmolog' 
Otolaryngology 

Bank Bldir ru Chamberlain, Ch 

‘^'^attanooga, Tenn 

Second 

each month from September to May 


Chairman Dr W S Reese, 1901 Walnut St, 

Philadelphia 

Clerk Dr George F J Kelly, 37 S 20th St , 
Philadelphia 

Time Third Thursday of every month from October 
to April, inclusive 


Columbus Ophthalmological and Oto- 
Laryngological Society 

Chairman Dr Erwin W Troutman, 21 E State St, 
Columbus, Ohio 

Secretary-Treasurer Dr T Rees Williams, 380 E 
Town St, Columbus 15, Ohio 
Place University Club Time 6 IS p m , first Mon- 
day of each month, from October to May, inclusive 


Corpus Christi Eye, Ear, Nose and 
Throat Society 

Chairman Dr C B Collins, 704 Medical Professional 
Bldg, Corpus Christi, Texas 

Secretary Dr L W O Janssen, 710 Medical Profes- 
sional Bldg, Corpus Christi, Texas 

Time 6 30 p m , third Tuesday of each month from 
October to May 


Dallas Academy of Ophthalmoi ogy and 
Oto-Laryngology 

President Dr Ruby K Daniel, Medical Arts Bldg, 
Dallas 1, Texas 

Secretary Dr Tom Barr, Medical Arts Bldg , Dallas 1, 
Texas 

place Dallas Athletic Club Time 6 30 p m , first 
Tuesday of each month from October to June The 
November, January and March meetings are devoted 
to clinical work 
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Des Moines Academy of Ophthalmology and 
Otolaryngology 

President Dr H C Schmitz, 604 Locust St, Des 
Moines, Iowa 

Secretary-Treasurer Dr Byron M Merkel, 604 Locust 
St, Des Moines, Iowa 

Time 7 45 p m, third Monday of every month from 
September to May 


Kansas City Society of Ophthalmology Afra 
Oto-Laryngology 

President Dr Edgar Johnson, 906 Grand Ave , Kansas 
City, Mo 

Secretary Dr W E Keith, 1103 Grand Ave, Kansas 
City, Mo 

Time Third Thursday of each month from October to 
June The November, January and March meetings 
are devoted to clinical work 


Detroit Ophthalmological Club 

Chairman Members rotate alphabetically 

Secretary Dr Cecil W Lepard, 1025 David Whitney 
Bldg, Detroit 26 

Place Club rooms of Wayne County Medical Society 

Time First Wednesday of each month, November to 
April, inclusive 

Detroit Ophthalmological Society 

President Dr Raymond S Goux, 545 David Whitney 
Bldg, Detroit 26 

Secretary Dr Arthur Hale, 1609 Eaton Tower, De- 
troit 26 

Place Club rooms of Wayne County Medical Society 
Time 6 30 p m , third Thursday of each month 
from November to April, inclusive 


Long Beach Eye, Ear, Nose and 
Throat Society 

Chairman Dr Dennis Smith, 623 Security Bldg, Long 
Beach 2, Calif 

Secretary-Treasurer Dr Robert Null, 710 Security 
Bldg, Long Beach 2, Calif 

Place Seaside Hospital Time Last Wednesday of 
each month from October to May 

Los Angeles Society of Ophthalmology and 
0 TOLARYNGOLOGY 

President Dr Orrie E Christ, 210 N Central AvC; 
Glendale, Calif 

Secretary-Treasurer Dr K. C Brandenburg, 110 Pin< 
Ave, Long Beach 2, Calif 

Place Los Angeles County Medical Association Bldg 
1925 Wilshire Blvd Time' 6 00 p m , fourth Mon- 
day of each month from September to May, inclusive 


Eastern New York Eie, Ear, Nose and 
Throat Association 

President Appointed at each meeting 
Secretary-Treasurer Dr Joseph L Holohan, 330 State 
St, Albany 

Time Third Wednesday in October, November, March, 
April, May and June 


Fort Worth Eye, Ear, Nose and Throat Society 

President Dr Rex Howard, 602 W 10th St , Fort 
Worth, Texas 

Secretary-Treasurer Dr R H Gough, Medical Arts 
Bldg, Fort Worth, Texas 

Place Medical Hall, Medical Arts Bldg Time 7 30 
p m , first Friday of each month except July and 
August 


Houston Academy of Medicine, Ophthalmological 
AND OtO-LaRYNGOLOGICAL SECTION 

President Dr Lyle J Logue, 1304 Walker Ave , 

Houston, Texas 

Secretary Dr John T Stough, 803 Medical Arts 

Bldg, Houston, Texas 

Place Medical Arts Bldg, Harris County Medical 
Society Rooms Time 8 p m , second Thursday of 
each month from September to June 

Indianapolis Ophthalmological and Oto- 
lartngological Society 

President Dr Myron Harding, 23 E Ohio St , 

Indianapolis 

Secretary Dr Kenneth L Craft, 23 E Ohio St, 

Indianapolis 

Place Indianapolis Athletic Club Time 6 30 p m , 
second Thursday of each month from November to 
May 


Louisville Eye and Ear Society 

President Dr Joseph S Heitger, Heyburn Bldg 
Louisville, Ky 

Secretary-Treasurer Dr J W Fish, 321 W Broad- 
way, Louisville, Ky 

Place Brown Hotel Time 6 30 p m , second Thurs- 
day of each month from September to May, inclusive 

Lower Anthracite Eye, Ear, Nose and 
Throat Society 

Chairman Each member in alphabetical order 

Secretary Dr James J Monohan, 31 S Jardin St , 
Shenandoah, Pa 


Medical Society of the District of Columbia, 
Section of Ophthalmology and 
Otolaryngology 


hairman Dr P S Constantinople, 1835 I St N W , 

cCTetary^ Dr Frazier Williams, 1801 I St N W, 

'130^^1718 M St N W Time 8pm, third Friday 
frntn October to April, inclusive 


Memphis Society of Ophthalmology and 
Otolaryngology 

”” rsrr sJSfS'SSLn Av=, 

” eS cZc of Memph., Eye, 

oat Hospital Time 8 pm, second Tuesd y 

1 month from September to May 

h 

Milwaukee Oto-Ophthalmic Society 
lent Dr Ralph T Rank, 238 W Wisconsin ve, 


^^Treasurer Dr Frank G Treskow, 411 E 

Unwe^rS^ime 6 30 o m fourth 
lav nf each month from October to A / 
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Montgomery County Medical Society 

Chairman Dr H V Dutrovv, 1040 Fidelity Medical 
Bldg, Dayton, Ohio 

Secretary-Treasurer Dr Maitland D Place, 981 Rei- 
bold Bldg , Dayton, Ohio 

Place Van Cleve Hotel Time 6 30 p m , first Tues- 
day of each month from October to June, inclusive 

Montreal Ophthalmological Society 

President Dr J Rosenbaum, 1396 Ste Catherine St 
W,. Montreal, Canada 

Secretary Dr L Tessier, 1230 St Joseph Blvd E, 
Montreal, Canada 

Time Second Thursday of October, December, Febru- 
ary and April 

Nashville Academy of Ophthalmology and 
Otolaryngology 

Chairman Dr M M Cullom, 700 Church St , Nash- 
ville, Tenn 

Secretary Dr R E Sullivan, 432 Doctors Bldg , 
Nashville, Tenn 

Place St Thomas Hospital Time 8 p m, third 
Monday of each month from October to May 

New Haven Ophthalmological Society 

President Dr William H Ryder, 185 Church St , 
New Haven, Conn 

Secretary Dr Frederick A Wiess, 255 Bradley St, 
New Haven, Conn 

New Orleans Ophthalmological and Oto- 
laryngological Society 

President Dr W B Clark, 1012 American Bank Bldg , 
New Orleans 

Secretary Dr Mercer G Lynch, 1018 Maison Blanche 
Bldg , New Orleans 

Place Louisiana State University Medical Bldg 
Time 8pm, second Tuesday of each month from 
October to May 


New York Academy of Medicine, Section of 
Ophthalmology 

Chairman Dr Thomas H Johnson, 30 W 59th St, 
New York 

Secretary Br Wendell L Hughes, 131 Fulton Ave, 
Hempstead, N Y 

Time 8 30 p m , third Monday of every month from 
October to May, inclusive 


New York Society for Clinical 
Ophthalmology 


President Dr Maurice L Wieselthier, 117 E 30th St , 
New York 

Secretary Dr Benjamin Esterman, 983 Park Ave, 
New York 28 

Place New York Academy of Medicine, 2 E 103d St 
ime 8 p m , first Monday of each month from 
October to May, inclusive 

Oklahoma City Academy of Ophthalmology 




1 Y JN liULUU Y 


P Luton, 117 N 


President Dr James 
Oklahoma City 

^ Mdi monlrr ^ Hospital Time Second Tue 
each month from September to May 


Omaha and Council Bluffs OpHTSALMoLdGtcAL 
AND Oto-Laryngological SoaETY 

President Dr D D Stonecypher, Nebraska City, Neb 

Secretary-Treasurer Dr W Howard Morrison, 1500 
Medical Arts Bldg, Omaha 

Place Omaha Club^ 20th and Douglas Sts, Omaha 
Time 6pm dinner, 7pm program, third Wednes- 
day of each month from October to May 

Passaic-Bergen Ophthalmological Club 

President Dr Thomas Sanfacon, 340 Park Ave , 
Paterson, N J 

Secretary-Treasurer Dr J Averbach, 435 Clinton 
Ave, Clinton, N J 

Place Paterson Eye and Ear Infirmary Time 9pm, 
last Friday of every month, except June, July and 
August 

Philadelphia County Medical Society, 

Eye Section 

President Dr Isaac Tassman, 136 S 16th St , Phila- 
delphia 

Secretary Dr Glen Gregory Gibson^ 255 S 17th St, 
Philadelphia 

Time First Thursday of each month from October 
to May 

Pittsburgh Ophthalmological Society 

President Dr George H Shuman, 351-5th Ave , Pitts- 
burgh 

Secretary Dr Robert J Billings, 509 Liberty Ave , 
Pittsburgh 

Place Pittsburgh Academy of Medicine Bldg Time 
Fourth Monday of each month, except June, July, 
August and September 

Reading Eye, Ear, Nose and Throat Society 

President Dr Isaac B High, 326 N 5th St, Reading, 
Pa 

Secretary Dr Paul C Craig, 232 N 5th St , Reading, 
Pa 

Place Wyomissing Club Time 6 30 p m , third 
Wednesday of each month from September to July 

Richmond Eye, Ear, Nose and Throat Society 

President Dr Luther C Brawner, Professional Bldg, 
Richmond, Va 

Secretary Dr Clifford A Folkes, Professional Bldg, 
Richmond, Va 

Place Westmoreland Club Time 6 p m , second 
Monday of each month from October to May 

Rochester Eye, Ear, Nose and 
Throat Society 

President Dr Frank Barber, 75 S Fitzhugh St, 
Rochester, N Y 

Secretary-Treasurer Dr Charles T Sullivan, 277 
Alexander St, Rochester, N Y ’ 

St Louis Ophthalmic Society 

President Dr Vincent Jones, 634 N Grand Blvd 
St Louis ’ 

Secretary Dr T E Sanders, 508 N Grand Blvd. 
St Louis 3 

Place Oscar Johnson Institute Time Fourth Friday 
of each month from October to April, inclusive 
except December, at 8 00 p m ’ 
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San Antonio Ophthalmo-Oto-Laryngological 
Society 

President Dr Belvin Pritchett, 705 E Houston St, 
San Antonio 5, Texas 

Secretary-Treasurer Lt Col John L Matthews, AAF 
School of Aviation Medicine, Randolph Field, Texas 

Place San Antonio, Brooke General Hospital, Ran- 
dolph Field or San Antonio Aviation Cadet Center 
Time 7pm, second Tuesday of each month from 
October to May 

San Francisco County Medical Society, 
Section on Eye, Ear, Nose and Throat 

Chairman Dr Roy H Parkinson, 870 Market St , 
San Francisco 

Secretary Dr A G Rawlins, 384 Post St , San 
Francisco 

Place Society’s Bldg, 2180 Washington St, San Fran- 
CISCO Time Fourth Tuesday of every month except 
June, July and December 

Shreveport Eye, Ear, Nose and 
Throat Society 

President Dr David C Swearingen, Slattery Bldg, 
Shreveport, La 

Secretary-Treasurer Dr Kenneth Jones, Medical Arts 
Bldg, Shreveport, La 

Place Shreveport Charity Hospital Time 7 30 p m , 
first Monday of every month except July, August 
and September 

Spokane Academy of Ophthalmology and 
Oto-Laryngology 

President Dr Clarence A Veasey Sr , 421 W River- 
side Ave , Spokane, Wash 

Secretary Dr Clarence A Veasey Jr , 421 W River- 
side Ave , Spokane, Wash 

Place Spokane Medical Library Time 8pm, fourth 
Tuesday of each month except June, July and August 


Syracuse Eye, Ear, Nose and 
Throat SoaETY 

President Dr A H Rubenstem, 713 E Genesee St* 
Syracuse, N Y 

Secretary-Treasurer Dr I H Blaisdell, 713 E 
Genesee St , Syracuse, N Y 

Place University Club Time First Tuesday of each 
month except June, July and August 

Toledo Eye, Ear, Nose and 
Throat Society 

Chairman Dr L C Ravin, 316 Michigan St , Toledo 2, 
Ohio 

Secretary Dr W W Randolph, 1838 Parkwood Ave , 
Toledo, Ohio 

Place Toledo Club Time Each month except June, 
July and August 

Toronto Academy of Medicine, Section of 
Ophthalmology 

Chairman Dr W R F Luke, 3J6 Medical Arts Bldg , 
Toronto, Canada 

Secretary Dr W T Gratton, 216 Medical Arts Bldg , 
Toronto, Canada 

Place Academy of Medicine, 13 Queens Park Time 
First Monday of each month, November to April 

Washington, D C, Ophthalmological Society 

President Dr Harold M Downey, 1740 M St N W , 
Washington, D C 

Secretary-Treasurer Dr Richard W Wilkinson, 1408 
L St N W , Washington, D C 

Place Medical Society of District of Columbia Bldg , 
1718 M St N W , Washington, D C Time 7 30 
p m, first Monday in November, January, March 
and May 

Wilkes-Barre Ophthalmological Society 

i 

Chairman Each member m turn 

Secretary Dr Samuel T Buckman, 70 S Franklin 
St, Wilkes-Barre, Pa 

Place Office of chairman Time Last Tuesday of 
each month from October to May 
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Abnormalities and Deformities See klonsters, Twins, 
and under names of organs and regions, as 
Choroid, Eyes, abnormalities, Ejes, absence. 
Ins , Heart , Retina , etc 

Abscess See under names of organs and regions 
Accommodation and Refraction See also Astigmatism , 
Glasses , Myopia , Night Blindness , Presbyopia , 
etc 

analysis of cases of aniseikonia *’9 
changes in index of refraction in ocular media in 
animals subjected to action of sulfonamide com- 
pounds, 48G 

choline esters with mydriatic and i ycloplegic action 
157, IGO, 251 , , 

dibutoline sulfate , new mydriatic and cycloplegic 
drug, *16 

dissociation of form vision and light perception in 
patients with amblyopia ex anopsia, 160, 252 
meridional aniseikonia at oblique axes, *293 
ocular defects in 60 000 selectees, *137 
reply to certain criticisms of aniseikonia, 327 
Acetylbetamethylchollne See Choline and Choline 
Derivatives 

Acetylcholine, Therapy See under Glaucoma 
Adaptometer See Accommodation and Refraction 
Adler, F H Pathologic physiology of convergent 
strabismus , motor aspects of nonaccoramodational 
type, *362 

Aebli, R Meningioma of sphenoidal ridge , report 
of case, 86 

Aeronautics See Aviation and Aviators 
Age, frequency and location of punctate opacities 
in 300 young crystalline lenses, *229 
Alcohol, Butyl ,See Butanol 

etiology and treatment of tobacco-alcohol amblyopia. 


81 

Wood See Methyl Alcohol 
Allergy See Anaphylaxis and Allergy 
Alopecia , uveitis, with poliosis, vitiligo, alopecia 
and dysacousia (Vogt-Kojanagi syndrome) *281 
Alpers, B J Suprasellar meningiomas associated 
with scotomatous field defects, 415 
Altitude, ocular etTects of altitude flying and of deep 
sea diving, *173 
Amaurosis See Blindness 

Amblyopia See Blindness , Strabismus 
Ametropia See Accommodation and Refraction , 
Myopia 

Amphetamine, temporary stimulation of emmetropic 
visual acuity, 413 

Anaphylaxis and Allergy, allergic reaction of tears 
of tuberculous patients, 325 
Anencephaly See Monsters, cephalic 
Anesthesia, effect of local anesthetics on healing of 
burns of cornea, 254 

effect of yeast extracts on local anesthetic activity 
of cocaine, 490 

general, ocular sequelae of administration , parai- 
Jsis of superior rectus muscle, exophthalmos, 
pseudoptosis and fibrosis of inferior rectus muscle 
following operation for pilonidal cyst with pa- 
tient under general anesthesia, *385 
prevention of hemorrhagic complications in orbital 
anesthesia, 490 

treatment of bilateral retinoblastoma (retinal 
glioma) surgically and by irradiation , report 
on progress *429 
Anesthetics See Anesthesia 

Aneurysm, retinal micro-aneurysms and punctate 
hemorrhages, 491 
Anglodiathermy See Arteries 
Angioma of retina, 413 

See Accommodation and Refraction 
nisometropia See Accommodation and Refraction 
nomalies See Monsters , Twins , and under names 
’'eelons 

VnnS See Eyes, absence 

Anopsia See Blindness 

See Ethylene Glycol 
war neuroses *440 
Phakla See Cataract, extraction 


Apparatus See also Instruments 

effect of faradically induced currents on extrinsic 
and intrinsic ocular musculature, clinical self 
experiment, 489 

ophthalmic prisms, corrective and metric, *381 
plastic corneal bath for application of penicillin, 
*313 

Aqueous Humor, backflow phenomena in aqueous 
veins of normal and of glaucomatous eyes, 161, 
491 

corneal healing , adhesive power of aqueous fibrin 
in rabbit, preliminary report, 162, 486 
penetration of penicillin in rabbit eyes with normal, 
inflamed and abraded corneas, *43, 416 
secretion-diffusion theory of intraocular fluid 
dynamics, 88 

Aiachnoiditis optochlasmic, *68 

Arc Flash Conjunctivitis See Keratoconjunctivitis 
Area Martegiani See Vitreous Humor 
Arhinencephalia See Monsters, cephalic 
Arhinia See Monsters, cephalic 
Anboflavlnosis See Riboflavin 

Arteries See also Aneurysm , Arteriosclerosis , 
Blood pressure , Embolism , Tlirombosis , etc 
anglodiathermy of long posterior ciliary arteries 
and its use m treatment of glaucoma, 409 
Retinal See Retina, blood supply 
Arteriosclerosis, ocular pathology in various types 
of dietary deficiencies, with emphasis on arteriolar 
sclerosis , experimental study, 248 
Ascher IC W Baclcflow phenomena in aqueous 
veins of normal and of glaucomatous eyes, 161, 
491 , 

Asthenopia meridional aniseikonia at oblique axes, 
*293 

nonpathologic and nonrefractlve in origin , treat- 
ment, 324 

Astigmatism at oblique axes and binocular stereoscopic 
spatial localization, *116 
biastigmatism, 251 

meridional aniseikonia at oblique axes, *293 
Atherosclerosis See Arteriosclerosis 
Athletics, trauma and ocular lesions, study in 
reciprocal relations, 329 
Atopy See Anaphylaxis and Allergy 
Afrophy See under names of organs and regions, 
as Nerves, optic, etc 
Auditory Organ See Ear 

Aviation and Aviators, effect of riboflavin on corneal 
vascularization and symptoms of eye fatigue in 
Royal Canadian Air Force personnel, 485 
ocular effects of altitude flying and of deep sea 
diving, *173 

perception of color signals by persons with color 
anomalies under practicing conditions, 407 
quantitative test for measurement of degree of red- 
green color deficiency, 161 

Avitaminosis See under Vitamins , and under names 
of deficiency diseases 


Babudien, B Electron microscopic observations on 
bacteriolysis produced by lysozyme of tears 
*449 

Bacilli See Bacteria 

Bacteria See also Meningococci, Staphylococci, 
Streptococci , Viruses , etc 
Abortus and Melitense Group See Undulant Fever 
Calmette-Guerin See Tuberculosis 
diplococci , penicillin therapy of infections of 
vitreous, *455 
Granulosis See Trachoma 
Deprosy See Leprosy 
lularense See Tularemia 

Bacteriolysis electron microscopic observations on 
bacteriolysis produced by lysozyme of tears. 


A upiunaimic requirements of military 

1944 to Jan 1, 

1945 *245 

Baldness See Alopecia 

Bali, D Metastatic orbital tumor with exophthalmos 
report of case, 87 ’ 

Ballantyne, A J Retinal changes associated with 
uiabetes and with hypertension, comparison and 
contrast *97 

Bannon S L Development of galactose cataract in 
albino rat embryo, *224 
Basedow s Disease See Goiter, exophthalmic 
JJeiiows, J G Frequency and location of punctate 
young crystalline lenses, *229 
Use of penicillin in military ophthalmology, 162 
Benzedrine See Amphetamine 
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Berens C Ocular sequelae of administration of 
general anesthesia, paraljsis of superior rectus 
muscle exophthalmos pseudoptosis and fibrosis 
of inferior rectus muscle following operation for 
pilonidal cjst with patient under general anes- 
thesia *3S5 

Berhe R N Resection of levator palpebrae muscle 
for ptosis with anatomic studies ♦2G') 
Bernard-Horner Sjndrome See Horner Sjndrome 
Bietti G B Electron microscopic observations on 
bacterioljsls produced bj Ijsozjme of tears, 
*449 

Biomicroscopy See Glaucoma 
Blrge, H L Ocular war neuroses *440 
Blennorrhea See Conjunctivitis , Gonorrhea 
Blepharitis See Eyelids 
Blepharoconjunctivitis See Conjunctivitis 
Blepharoplastj See under Ejelids 

Blepharoptosis See Eyelids ptosis 
Blindness See also Vision, etc 
Army rehabilitation program for blinded and deaf- 
ened 407 

dissociation of form vision and light perception in 
patients with amblyopia ev anopsia 160 252 
etiologj and treatment of tobacco-alcohol ambly- 
opia 81 

National Society for the Prevention of Blindness, 
Inc , 88 

Night See Night Blindness 
ocular detects in 60 000 selectees *142 
suppression amblj opia 327 
Blood See also Leuhocjtes 
pressure high, retinal changes associated with 
diabetes and with hypertension , comparison and 
contrast *97, 315 

Body diffuse neurofibromatosis (von RecKllnghausen s 
disease) involving, bulbar conjunctiva, report of 
case with lesions of skeletal sjstem and skin, 
bodily asjmmetrj and intracranial Involvement, 
*110 250 

Bogart D W Traumatic subconjunctival disloca- 
tion of lens report of case 85 
Bonaccolto G Method for extraction of subliixated 
lenses 256 

Bones See also under names of bones 
diffuse neurofibromatosis (von Recklinghausen’s 
disease) Involving bulbar conjunctiva, report of 
case with lesions of skeletal sjstem and skin, 
bodily asymmetry and Intracranial involvement 
*110 250 

fragility, blue scleras brittle bones and deafness, 
report of afflicted family, 408 

Book Reviews 

Eye, Ear Nose and Throat Manual for Nurses, 
R H Parkinson 484 

March of Time New York Academy of Medicine 
Lectures to Laity 484 
Practice of Orthoptics G H Giles, 164 
Technique of Fitting Contact Lenses, A L Ander- 
son 164 

Boshoff P H Heterochromia sjimpathlca *311 
Two unusual ocular tuberculomas *209 
Use of Troncoso s magnesium implant in cyclo- 
dialysis for relief of glaucoma , observations in 
2 cases *404 

Bowman Membrane See under Cornea 
Brain See also Nervous System, etc 

pathologic physiology of convergent strabismus , 
motor aspects of nonaccommodational type *362 
Braley A E Epidemic keratoconjunctivitis *47 
Brav A Accidental vaccinia of eyelid with disciform 
keratitis *67 

Bronson L H Jr Herpes simplex keratitis in 
malaria clinical and experimental study, *177 
Brown A L Corneal healing adhesive power of 
aqueous fibrin In rabbit, preliminary report 
162 

Brucellosis See Undulant Fever 
Burian H M Dissociation of form and light per- 
ception in patients with amblyopia ex anopsia 
160 

honorary degree awarded by Colby College, 498 
Meridional aniseikonia at oblique axes *293 
Bums effect of chemotherapeutic agents on cell 
division and healing of comeal burns and abra- 
sions in rat 162 248 

effect of local anesthetics on healing of burns of 
cornea 254 

Butanol unusual type of keratitis associated with 
exposure to n-butyl alcohol (butanol), *106 
Butyl Alcohol See Butanol 

Cadavers corneal graft from cadaver cornea 486 
Callioun A M celebration of one hundredth 
anniversary of birth of 163 
Cancer See Tumors and under names of organs 
and regions as Choroid , etc 
Carbaminoylcholine Chloride See Glaucoma 


Carson L D Ocular effects of altitude flying anfi of 
deep sea diving *173 
Caruncle See Lacrimal Organs 
Cataract congenital and other anomalies following 
German measles In mother, 325 
dev elopment of galactose cataract In albino rat em- 
bryo *224 

extraction, almost complete retinal detachment 
after cataract extraction, complete reattachment 
after glaucoma attack, 80 
extraction, choice of operation for primary glau- 
coma combined with cataract *265 
extraction corneal sutures in operation, 250 
extmiffion, factors affecting hemorrhage following, 

extraction, glaucoma after operation 409 
extraction, glaucoma due to peripheral anterior 
synechias after operation for cataract, *199 
extraction , modification of corneal section In opera- 
tion for cataract, 411 

extraction, photographs of retinal detachment In 
aphakia before and after operation 491 
frequency and location of punctate opacities In 300 
young crystalline lenses *229 
Inherited, in B genealogy, occurrence of diverse 
types of cataract in descendants of 1 person, 
*341 


juvenile in association with dermatosis 410 
polycythemia vera, extraction of both lenses 487 
Cauda Equina See Spinal Cord 
Cauterization See under names of various diseases 
Cells effect of chemotherapeutic agents on cell division 
of intact and regenerating comeal epithelium In 
rat following burns and abrasions 162, 248 
Cellulitis See Orbit 

Cellulose , use of methyl cellulose In ophthalmology, 
*378 

Cerebrum See Brain 

Chace R R Ophthalmic prisms, corrective and 
metric *381 

Chamberlain IV P , Jr Herpes simplex keratitis 
in malaria , clinical and experimental study 
*177 

Chemotherapy See under names of diseases and 
chemotherapeutic agents as Conjunctivitis, Eyes, 
diseases. Sulfonamides, Trachoma, Tuberculosis, 
6tc 

Chiasm, Optic See Optic Chiasm 
Children frequency of squint, 412 
trachoma in London end of chapter 158 
treatment of bilateral retinoblastoma (retinal 
glioma) surgically and by irradiation, report on 
progress *429 
Chloroform See Anesthesia 
Choanae See Nose 
Choked Disk See Neuritis optic 
Choline and Choline Derivatives choline esters with 
mydriatic and cycloplegio action, lo7, 160, 201 
Therapy See under Glaucoma 
Cliordoma, ophthalmologic features of intracranial 
chordoma and allied tumors of clivus 397 
Choroid absence of , choroidercrala , report of case, 

cancer metastatic carcinoma of cliorold 

metastasis from melanoma of abdominal wan, 
with paresis of external rectus muscl^B, rubeosis 
iridis with melanoma of choroid and secondary 

inflamnatlon , gonorrheal choroiditis treated with 
penicillin *406 

ocular defects In 60 000 selectees *140 
Choroideremia See Choroid absence of 
Choroiditis See Choroid infiammation 
Ciliary Body See Uvea 
Ilegion See Uvea 
Cinema See Moving Pictures 

^Syntome of nonsyphilitic interstitial 
® keratitis and vestibuloaudltory symptoms *144 
Unusual type of keratitis associated with exposure 
to n-butyl alcohol (butanol), *106 
Cohen M Ellice M Alger, 319 
Colby College, honorary degree awarded to Dr Her 
mahn M Burian bj 498 

Color Perception See also Vision. -Ainr 

perception of color signals by Persons vvitli coIo 
anomalies under practicing r-rt. 

quantitative test for measurement of degree of red 
green color deficiency, 161 

SSiva^diffufe neurofibromatosis (von Reckling- 

‘^°"hausen% disease) aLlTai““sfstem 

rpTiort of case with lesions of sheletal sj 
and skm bodily asymmetry and Intracranial 
involvement, *110 250 
dionln effect In 490 

granulation tumor of laS jiomses 

lirapliocytosis and its significance in eve discas 

oculoglandular tularemia, 409 
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Con 3 unctiva— Continued 

relationslup botueen bacteriologj" of conjunctUannd 
nasal mucosa, 247 
Surgcrj See Glaucoma 
sypinlis, 247 
transparency of, 485 
two unusual ocular tuberculomas, *209 
Conjunctnitis See also Keratoconjunctivitis, Opli- 
tlialmla 

Arc Blasli See Keratoconjunctivitis 
Granular See Trachoma 
inclusion blennorrhea, 78 
meningococcic, 324 
Pannus See Trachoma 

Parinaud’s oculoglandular syndrome due to yeast- 
liUe organism, *471 

unilateral follicular, due to molluscum contaglosum, 
324 

unilateral membranous, with complete cast, 78 
Contact Glasses See Glasses 
Contusions See Eyes, injuries 
Convergence See Strabismus 

Convulsions See Epilepsj 

Cornea, clearing of various comeal opacities , pre- 
liminary report, 408 

effect of chemotherapeutic agents on cell division 
of intact and regenerating corneal epithelium 
in rat following burns and abrasions, 162, 248 
effect of local anesthetics on healing of burns of, 
254 

effect of riboflavin on jcorneal vascularization and 
symptoms of eye fatigue in Royal Canadian Air 
Force personnel, 485 

evaluation of results in series of ti insplants, 83 
graft from cadaver cornea, 486 
herpes corneae and virus infection, 486 
Inflammation See Keratitis , Keratoconjunctivitis 
influence of local application of sulfonamide com- 
pounds and their vehicles on regeneration of 
comeal epithelium, *463 
metabolism of, 247 
Pannus See Trachoma 

penetration of penicillin in rabbit eyes with normal. 
Inflamed and abraded corneas, *43, 416 
plastic corneal bath for application of penicillin, 
*313 

relationship of corneal vascularization to riboflavin 
deficiency, fuither studies, 324 
Surgery See also Cataract, Glaucoma 
surgery , corneal healing , adhesive power of 
aciueous fibrin in rabbit , preliminary report, 
162, 486 

Syphilis See Keratitis, interstitial 
transplantation, simple technic for, *150 
ulcers, treatment of serpiginous and other purulent 
ulcers of cornea with sodium sulfanilamide, 408 
ulcers , use of tyrothricm, bacterial extract, in 
treatment of marginal ulcers of cornea, 328 
vascularity as sign of ariboflavinosis, 155 
vitreous striae and retrocomeal trabeculae follow- 
ing interstitial keratitis, 247 
Corpora Nigra See Iris, abnormalities 
Correction in abstract of paper by Dr William P 
Hughes Jr entitled "Chemical Burns of Eye" 
(Arch Ophth 32 432 [Nov] 1944), 81 
in transcript of article by Dr Carlos Weskamp 
entitled “Bowen’s Disease of the Cornea" (Arch 
Ophth 31 310 [April] 1944), 81 
in transcript of article by Major John G Bellows 
entitled “The Crystalline Lens in Diabetes 
MrtlUus” (Arch Ophth 32 498 [Dec] 1944), 

Cowan, A Aberrations of eye, 418 
Cranium, diffuse neurofibromatosis (von Reckling- 
hausen’s disease) involving bulbar conjunctiva, 
report of case, with lesions of skeletal system 
and skin, bodily asymmetry and intracranial in- 
volvement, *110, 250 

ophthalmologic features of intracranial chordoma 
and allied tumors of clivus, *397 
tumors , extradural diploic epidermoids producing 
unilateral exophthalmos, 327 
Crystaliiiie Lens See Lens, Crystalline 
Culler, A M Incompatibility of silver nitrate and 
sulfathiazole, 317 

Cuslman, B Analysis of cases of aniseikonia. 


Cjclodialysls See Glaucoma 

Ljclopla See IMonsters, cephalic 

p'cioplcgla See Accommodation and Refraction 

under names of organs and regions, as 
Sinus, Retina, etc 
■upidermoid See under Cranium 


Lacrimal Organs 

D^rP See Laciimal Organs 

tlon Accommodation and Refrac- 

Thomnall postgraduate course ii 
ortimptlcs.'^'sas’ n'otility and 


Deafness, Army rehabilitation program for blinded 
and deafened, 407 

blue scleras, brittle bones and deafness, report of 
afflicted family, 408 

syndroinG of nonsyphllitlc interstitial keratitis ana 
vestibuloauditory symptoms, ""144 
uveitis, with poliosis, vitiligo, alopecia and dysa- 
cousla (Vogt-Koyanagi syndrome), *281 
Deficiency Diseases See also Scurvy , etc 
Deformities See Monsters , Twins , and under names 
of organs and regions 

Degeneration, hyaline, defects in visual field pro- 
duced by hyaline bodies in optic disks, 317 
Depth Perception See Space, perception 
Descemet Membrane See Cornea 
Detergents, reactivity of ocular tissues to wetting 
agents, 251 

De Voe, A G Surgical procedures on anophthalmlc 
orbit, 493 

Diabetes Mellitus, retinal changes associated with 
C diabetes and with hypertension, comparison and 
contrast, *97, 315 

Diatherraocoagulation See Cataract , Glaucoma , 
Retina, detachment 

Diathermy See under names of diseases, organs 
and regions, as Arteries, etc 
Dibutoline sulfate , new mydriatic and cyclopleglc 
drug, *16 

Dickey Operation See Eyelids, ptosis 
Diet and Dietetics See also Rations, Vitamins 
ocular pathology in various types of dietary defi- 
ciencies, with emphasis on arteriolar sclerosis, 
experimental study, 248 
Dielhylstilbestrol See Estrogens 
Di Grand!, J Hydrogen ion concentration of vitreous 
in living eye, *32 
Dionin Sec Conjunctiva 
Diplegia See Paralysis 
Diplococci See Bacteria 

Directory of ophthalmologic societies, 89, 165, 257, 
333, 421, 499 

Disk, Optic See Nerves, optic 
Dislocation See Lens, Crvstalline 
Diving, ocular effects of altitude flying and of deep 
sea diving, *173 
Doryl See Glaucoma 

Downing, A H Ocular defects in 60,000 selectees, 
*137 

Drusen See Degeneration, hyaline 
Duane’s Syndrome See Eyes, movement 
Dublin, G 3 Syphilitic iritis, with reference to 
Herzhelmer reaction ns diagnostic aid and 
response to different methods of treatment, in- 
cluding penicillin tlierapy, 416 
Duncan, HAG Plastic corneal bath for applica- 
tion of penicillin, *313 
Dysacousia See Deafness 
Dystrophy See under Cornea, etc 


Ear See also Deafness 

syndrome of nonsyphllitlc interstitial keratitis and 
vestibuloauditory symptoms, *144 
Ectopia See Lens, Crystalline 
Edema See Orbit 

Education, American Board of Ophthalmology, 420 

American Orthoptic Council , examinations for 
technicians 420 

ophthalmologic seminar, Emory University School of 
Medicine, 88, 253 

summer graduate course in ophthalmology. Uni- 
versity of Rochester School of Medicine and 
Dentistry, 498 

William Thornwall Davis postgraduate course in 
ocular surgery, pathology, ocular motility and 
orthoptics, 328 

Eggers, H Estimation of uncorrected visual acuity 
in malingerers, *23 

Electrocoagulation See under specific headings 
Electron See Microscopy 
Electrosurgery See under specific headings 
EUiot Operation See under Glaucoma 
Elwyn, H Retinal changes associated with diabetes 
and with hypertension, 315 
Embolism See also Thrombosis 

of branch of central artery of retina with cure, 
report of 2 cases, 80 

Bmmetropia See Accommodation and Refraction 

Emory University School of Medicine, ophthalmologic 

seminar. 88, 253 
Enophtlialmos See under Eics 
Enucleation See Cataract , Eyes, surgery , Glaucoma , 
etc 

Epidermis See Skin 

Epidermoid Tumors See Cranium, tumors 

Epilepsy, ocular symptoms of ‘sacied disease" [epi- 

^ lepsj], 489 * 

Episcleritis See Sclera 

Epithelium See Cornea 

Esophoria See Strabismus 

Esotropia See Strabismus 
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Estrogens endocrine treatment of Keratoconjunctivitis 
sicca 155 

Ftliylene GIjcol action of antifreeze on visual organ 

492 

Evisceration See Eyes surgery 

Exercise, visual exercises in oplithaimology *478 

Exoniphalos See Hernia umbilical 

Exophoria See Strabismus 

Exophthalmos See also Goiter exophthalmic 

extradural diploic epidermoids producing unilateral 
exophthalmos 327 

meningioma of sphenoidal ridge , report of case 
86 

ocular sequelae of administration of general anes- 
thesia, paralysis of supenor rectus muscle 
exophthalmos pseudoptosis and fibrosis of in- 
ferior rectus muscle following operation for 
pilonidal cyst with patient under general anes- 
thesia, *385 

relative effects of thiouracil Iodine and subtotal 
thjToidectomy on exophthalmos of hyperthyroid- 
ism 330 

secondary to edema and degenerative changes In 
orbital tissues 412 

■nith metastatic orbital tumor report of case 87 
Exotropia See Strabismus 
Ejelids See also Conjunctiva 
accidental vaccinia of eyelid with disciform 
Keratitis *67 

ocular sequelae of administration of general anes- 
thesia , paralysis of superior rectus muscle ex- 
ophthalmos pseudoptosis and fibrosis of Inferior 
rectus muscle following operation for pilonidal 
cyst with patient under general anesthesia 
*385 

pneumoencephalocele secondary to puncture wound 
of lid 249 

ptosis acquired classification and correction 418 
ptosis , modified sling operation for correction 
*482 

ptosis, post-traumatic and hysterical 156 
ptosis resection of levator palpebrae musele for 
Ptosis with anatomic studies *269 
Eyes See also Orbit, Tislon and under names of 
special structures and diseases 
aberrations of 418 

Abnormalities See also under names of special 
structures of eye 

abnormalities, congenital malformations Induced in 
rats by vitamin A deficiency 408 
absence surgical procedures on anophthalmic orbit 

493 

Accommodation and Refraction See Accommoda- 
tion and Refraction 

action of antifreeze on visual organ 492 
Anesthesia See Anesthesia 

Anomabes See under names of special structures 
of eye and diseases 

backfiow phenomena in aqueous veins of normal and 
of glaucomatous eyes 161 491 
Blood Supply See Retina, blood supply 
brucellosis *56 

complications of tumors of nasopharynx 252 
Cysts See under names of special structures of 
eye 

defects In 60 OOO selectees, *137 
Diseases See also Glaucoma Ophthalmia 
Trachoma etc 

diseases Incidence in Australian Imperial ,Forces 
Middle East 155 

diseases penicillin in ophthalmology 492 
diseases roentgen therapy of 414 
diseases , use of penicillin In military ophthalmol- 
ogy 162 

diseases, vitamins In ophthalmology 253 
effects of altitude flying and of deep sea diving 
*173 

Examination See Accommodation and Refraction, 
Foreign Bodies, Vision tests, etc 
Exercises See Orthoptics Strabismus 
Foreign Bodies in See Foreign Bodies 
Gonorrhea See Gonorrhea 
green spot In fundus of eye 492 
Hemorrhage See also Vitreous Humor 
hemorrhage factors affecting hemorrhage following 
extractions of cataracts *192 
hemorrhage, vitamin P In ophthalmology 78 
humors secretion-diffusion theory of Intraocular 
fluid dynamics 80 
Industrial eye health problems 248 
Infection of human eye with Torula histolytica 
419 

Injuries See also under Cataract Foreign Bodies 
Injuries changes in blood as symptom of threaten- 
ing sympathetic ophthalmia preliminary report 
414 

Injuries effect of chemotherapeutic agents on cell 
division of intact and regenerating corneal epi- 
thelium In rat following burns and abrasions 
162 248 


Eyes — Continued 

injuries industrial caused by fljing objects *152 
injuries traumatic in soldiers 493 
manifestations due to nutritional deficiencies in 
Naval personnel in Southwest Pacific 494 
Movements See also Nvstagmus Paraljsls 
Strabismus etc 

movements congenital deficiencj of abduction of 
eyes (Duane s syndrome) 112 
movements pathologic phjsiologj of coniergent 
strabismus , motor aspects of nonaccommoda 
tlonal tjpe, *362 

Aluscles See Orthoptics, Paraljsls Phorins 
Strabismus 

muscles , effect of faradically induced currents on 
extrinsic and intrinsic ocular musculature, clin- 
ical self experiment 489 

muscles ocular sequelae of administration of gen- 
eral anesthesia paralysis of superior rectus 
muscle exophthalmos, pseudoptosis and fibrosis 
of inferior rectus muscle following operation for 
pilonidal cjst nlth patient under general anes- 
thesia *385 

muscles paresis of right superior oblique and of 
left superior rectus muscle , differential diagnosis 
77 

muscles recession of trochlea for reducing action 
of supenor oblique muscle 325 
muscles resection of levator palpebrae muscle for 
ptosis with anatomic studies *269 
neurosis 156 

ocular biophotomicrography, preliminary report 
250 

ophthalmic requirements of military services, 
changes from Jan 1, 1944 to Jan 1 1945 

*245 


ophthalmologic features of intracranial chordoma 
and allied tumors of clivus *397 
pathology In various tjpes of dietary deficiencies 
with emphasis on artenolar sclerosis , experi- 
mental study 248 
Paralysis See Paralysis 

jienetratlon of penicillin in rabbit eyes with normal 
Inflamed and abraded corneas, *43 416 
prosthesis surgical procedures on anophthalmic 
orbit 493 

reactivity of ocular tissues to wetting agents 
251 

Refraction See Accommodation and Refraction 
Soviet military ophthalmology, 249 
strain effect of riboflavin on corneal vasculariza- 
tion and symptoms of eye feUfte in Royal 
Canadian Air Force personnel 4S5 
Surgery See Cataract Cornea Giaucoina etc 
symptoms of sacred disease [epilepsy] 489 

Tension See Glaucoma 

total herpes zoster of ophthalmic maxillary and 
mandibular divisions of trigeminal nerve report 
of case in which there was also involvement of 
geniculate ganglion and vestibular portion of 
eighth cranial nerve *237 . . , , 

toxoplasmosis, report of ocular findings in infant 
twins *184 , . „ , t 

transplantation, functional polarization in retinal 
development and its reestablishment In regen- 
erating retinae of rotated grafted eyes 490 
* n,,,! nmiinr leclonR . stiidv in reciorocal 


relations 329 

traumatic enophthalmos 487 
Tuberculosis See Tuberculosis 


war neuroses, *440 


"actones See under Industrial Diseases 
vatigue Ocular See under Eyes strain 
’’ever See Malaria Hndulant Fever, etc 
■Malta See Hndulant Fever 
nbrm comeal healing adhesive power of aqueous 
fibrin In rabbit preliminary report, 162 480 
Vibrosis See Eyes muscles 
?lavones vitamin P in ophthalmology 78 
fluorescence elementary illumination for ophtnai- 
mologlst *1 316 484 

vonda G Ocular sequelae of administration ot gm 
eral anesthesia paralysis of superior re«u 
muscle exophthalmos pseudoptosis and norosis 
of inferior rectus muscle followmg 
pilonidal cyst with patient under general anes 
thesia *385 

food See Diet and Dietetics, Rations Xitamins 
foramen Hyaloidaea See Vitreous Humor , , 
foreign Bodies in eye, errors In roentgenograp 
diagnosis 325 , 

Incompatibility of silver nitrate and sulfatn 

hi flvlng objects 


317 
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*152 

Intraocular 410 

intraoculai end results ot 82 
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Foreign Bodies— Continued 

intraocular, late results of removal with magnet. 


156 

management in eye, 15a 
nonmagnetic, removal from vitreous, lad 
Fragllitas Ossium See Bones, fragility 
Fndenberg, P Trauma and ocular lesions , study 
in reciprocal relations, 329 
Fundus Ocuh See under Retina 

Fungi, Parmaud’s oculoglandular syndrome due to 
yeastlike orgaiusm, *471 


Galactose, development of galactose cataract m albino 
rat embryo, *224 

Ganglion See also Nervous System, Neurons 
geniculate , total herpes zoster of ophthalmic, maxil- 
lary and mandibular divisions of trigeminal 
nerve, report of case in which there was also 
involvement of geniculate ganglion and vestibular 
portion of eighth cranial nene *237 
Gas Masks See Masks 
German Measles See Rubella 
GIvner, I Mark J Schoenberg, 322 
Ophthalmologic features of intracranial chordoma 
and allied tumors of clivus, *397 
Glasses See also Accommodation and Refraction 
analysis of cases of aniseikonia, *9 
meridional aniseikonia at oblique aves, *293 
ocular effects of altitude flying and of deep sea 
diving (use of goggles), *173 
ophthalmic prisms, corrective and metric, *381 
Glaucoma after cataract operation, 409 
almost complete retinal detachment after cataract 
extraction, complete reattachment after glaucoma 
attack, 80 

angiodlathermy of long posterior ciliary arteries and 
its use in treatment of, 409 
associated with nevus flammeus, report of case, 
*389 

backflow phenomena in aqueous veins of normal 
and of glaucomatous eyes, 161, 491 
bilateral infantile glaucoma associated with bi- 
lateral congenital hemangioma, 315 
choice of operation tor primary glaucoma combined 
with cataract, *265 

due to peripheral anterior synechias after operation 
for cataract, *199 

history and development of iris-lnclusion opera- 
tions, 157 

macula-wedge scotoma , prognostic index in, 248 
metastatic carcinoma of choroid , general metastasis 
from melanoma of abdominal wall, with paresis 
of external rectus muscle , rubeosis Irldls, with 
melanoma of choroid and secondary glaucoma, 
158 

operation for, 487 
pathogenesis of, *392 
surgical control In Negro, 79 

surgical management in correlation with gonioscopy 
and biomicroscopy, *358 
tenotomy of rectus muscles in, 487 
use of dorjl (carbaminoylcholine chloride) 79 
use of Troncoso's magnesium implant in cyclo- 
dialysis for relief of glaucoma , observations in 
2 cases, *404 

Glioma, treatment of bilateral retinoblastoma (retinal 
ghoma) surgicallj and by irradiation , report on 
progress, *429 
Goggles See Glasses 
Goiter See also Exophthalmos, Thjroid 

exophthalmic , exophthalmic ophthalmoplegia 325 
exophthalmic , exophthalmos of hi perthi roldism, 
157 

exophthalmic , exophthalmos of hyperthyroidism. 


exophthalmic , progressive exophthalmos in toxic 
disease of thyroid gland , revieii of recent litera- 
ture, with report of case of progressiie post- 
thyroidectomy proptosis in 6 year old Negro girl, 
326 

Goldberg H K Gonorrheal choroiditis treated with 
penicillin, *406 
Gonioscopy See Glaucoma 

Gonorrhea , gonorrheal choroiditis treated with peni- 
cillin, *406 

Graduate Work See Education 
Grafts See under Cornea , Eyes , etc 
Grant W' M Unusual type of keratitis associated 
nlth exposure to n-butyl alcoiiol (butanol) *106 
Granuloma, granulation tumor of conjunctiva, 158 
Grasset, E Two unusual ocular tuberculomas *209 
Green M i Simple technic for corneal trans- 
plantation *150 

Green spot in fundus of eie, 492 
Grossmann F E Glaucoma associated iiith nevus 
llammeus, report of case *389 
mmma See under names of organs and regions 
Gui Tail -Winking Phenomenon 
® i. Cliolce of operation for pnmarx glau- 
voma combined with c itaract *265 


Haas, J S Glaucoma due to peripheral anterior 
synechias after operation, for cataract, *199 
Hair, color of, uveitis, with poliosis, vitiligo, alopecia 
and dysacousia (Vogt-Koyanagl syndrome), *281 
Diseases See Alopecia 

Hardy, Le G H ElemenUrry illumination for oph- 
thalmologist, *1, 316 

Ophthalmic prisms, corrective and metric, *381 
Harris, H J Brucellosis, *56 

Hartmann, E Optochiasmic arachnoiditis *68 

Hay Fever See Anaphylaxis and Allergj 
Head See also Cranium 

injuries, post-traumatic and hystencal ptosis, 156 
Headache, mechanisms of, 488 

Heart, congenital cataract and other anomalies fol- 
lowing German measles in mother, 325 
Heath, P Toxoplasmosis, report of ocular findings 
m infant twins, *184 

Hemangioma, bilateral infantile glaucoma associated 
with bilateral congenital hemangioma, 315 
Hemeralopia See Night Blindness 
Hemorrhage See Eyes, hemorrhage, Betina, blood 

supply, etc 

Hepann See Thrombosis 

Heredity, Inherited cataract in B genealogy, occur- 
rence of diverse types of cataract in descendants 
of 1 person, *341 

Hernia, umbiheal, with cyclopia completa and arhln- 
encephalla completa in full term child, report of 
case, *217 

Herpes comeae and virus infection, 486 
simplex keratitis In malaria , clinical and experi- 
mental study, *177 

zoster, total, of ophthalmic, maxillary and man- 
dibular divisions of trigeminal nerve , report of 
case in which there was also involvement of 
geniculate ganglion and vestibular portion of 
eighth cranial nerve, *237 
Herxhelmer Reaction" See Syphilis 
Hess, Ii Pathogenesis of glaucoma, *392 
Heterochromia See Ins, pigmentation 
Heterophoria See Phonas 
Heterotropia See Strabismus 

Higglnbottom, R M Development of galactose 
cataract in albino rat embryo, *224 
von Hippel’s Disease See Angioma , Retina 
van der Hoeve Syndrome See Bones, fragility , Deaf- 
ness, Sclera 

Hormones See Estrogens, etc 
Homer Syndrome, diagnosis of localization of Claude 
Bernard-Homer syndrome, 411 
Hull, F H End results of Intraocular foreign bodies. 
82 ' 
Hyaline Bodies See Degeneration, hyaline 
Hyaloid Canal See under Vitreous Humor 
Hydrogen Ion Concentration of vitreous in living eye, 
*32 

Hyperergy See Anaphylaxis and Allergy 

Hypertension See Blood pressure, high 

Hyperthyroidism See Goiter, exophthalmic, Thjroid 

Hyphemia See Eyes, hemorrhage 

Hjpoderma See Myiasis 

Hypopyon See Cornea ulcers 

Hysteria, ptosis, post-traumatic and hjsterical. 


Illumination See Lighting 
Immunity See Anaphylaxis and AJlergy , etc 
Inclusion Bodies See Conjunctivitis, inclusion 
Indians, American, trachoma, 327 
Industrial Diseases See also Mines and Miners 
actinic ‘keratoconjunctivitis, 249 
elementa^ illuminatton for ophthalmologist, *1, 
316, 484 

industrial eye health problems, 248 

injuries of eye caused by fljing objects. 


study in reciprocal 


trauma and ocular lesions, 
relations 329 
unusual forms of nystagmus with reiiew of litera- 
ture, *13 

unusual type of keratitis associated with exposure 
to n-butyi alcohol (butanol), *106 
Infants Newborn See Newborn Infants 
Premature See Premature Infants 
Inflammation, Comeal See Keratitis 
Ocular See Ophthalmia, and under special struc- 
tures of eyes 

Infra-Red Therapy See Keratoconjunctivitis 
Injunes See Trauma, and under names of organs 
and regions, as Cornea , Eyes , Head , etc 
Instruments See also Apparatus 
after-image perimetry, rapid method of obtaining 
visual fields , preliminary report *40 
hydrogen ion concentration of vitreous in living 
eve (measured with glass electrode), *32 
new hemispheric perimeter, 255 , 

quantitative test for measurement of degree of 
red-green color deficiency, 161 
Quereau-Putnam tropophorometer *28 



512 


INDEX TO VOLUME 33 


Insulin See Diabetes Mellitus 

Intraocular Tension See Glaucoma 

Iodine and Iodine Compounds See under Thjrold 

Iridencleisis See Glaucoma 

Iris See also Pupils 

abnormalities corpora nigra with anterior sjnechia, 
252 

diseases ocular defects in 60 000 selectees *139 
epithelial tumors of 327 

inflammation , syphilitic intis with reference to 
Heixheimer reaction as diagnostic aid and 
response to different methods of treatment. In- 
cluding penicillin therapy, 416 
leiomyoma of, 327 

metastatic carcinoma of choroid, general metastasis 
from melanoma of abdominal wall with paresis 
of external rectus muscle rubeosis irldls with 
melanoma of choroid and secondary glahcoma, 
158 

pigmentation, heterochromia sjmpathlca *311 
Iritis See Ins inflammation 
Ishihara s Tables See Color Perception 

Jaw Winking Phenomenon Marcus Gunn phenom- 
enon report of case, 407 

Jaws total herpes zoster of ophthalmic maxillary 
and mandibular diiisions of trigeminal nene, 
report of case in which there was also iniolie- 
ment of geniculate ganglion and vestibular 
portion of eighth cfanial nerve *237 

t 

Kaan H W Development of galactose cataract in 
albino rat embryo *224 

Kamellin S Management of paralysis of dhergence, 
*476 

Kellogg Society of Kellogg Fellows of Pan-American 
Congress of Ophthalmology 328 
Keratectomies See Cornea 
Keratitis See also Keratoconjunctivitis 

accidental vaccinia of eyelid with disciform 
1 eratitis *67 

herpes simplex keratitis in malaria , clinical and 
experimental study *177 
Interstitial See also Trachoma 
interstitial vitreous striae and retrocomcal trabec- 
ulae following 247 

parenchymatous, m case of acquired sy philis 
78 

syndrome of nonsyphllltic interstitial keratitis and 
vestibuloauditory symptoms *144 
treatment of leprous sclerokeratitis, 409 
Ulcerative See Cornea, ulcers 
Trachomatous See Trachoma 
unusual type associated with exposure to n-butyl 
alcohol (butanol) *106 
Keratoconjunctivitis actinic, 249 
allergic reaction of tears of tuberculous patients, 
325 

epidemic, *47 

Infra-red therapy of flash keratoconjunctivitis 
78 

sicca endocrine treatment 155 
Keratoplasty See under Cornea 
Klehle P A resignation from staff of University 
of Oregon Medical School 498 
Kindred J E Cyclopia complete and arhinen- 
cephalia complete with umbilical hernia in full 
term child, report of case, *217 
Klauder J V Syphilitic Iritis, with reference to 
Herxhelmer reaction as diagnostic aid and 
response to different methods of treatment In- 
cluding penicillin therapy 416 
Knapp, A A Ocular manifestations due to nutri- 
tional deflciencles in Naval personnel In South- 
west Pacific 494 

Koyanagl-Vogt Syndrome See under Uvea, inflamma- 
tion 

Krafka, J Jr Cyclopia and arhlnia new con- 
cept *128 

Kronfeld P C Glaucoma due to peripheral anterior 
synechias after operation for cataract, *199 

Lacrimal Canal See Lacrimal Organs 
Lacrimal Organs lacrimation reflex 249 
permeabiiization of lacrimal passages 488 
simplified external dacryocystorhinostomy, 156 
sulfadiazine in treatment of dacryocystitis of new- 
born *62 

Lacrimation See Tears 
Lamina Sclerae See Sclera 
X'itrea See Choroid 

Laklotte M 0 Jr Penetration of penicillin in 
rabbit eyes with normal inflamed and abraded 
corneas *43 416 

Laval J Alodiflcd sling operation for correction 
of ptosis *482 
Lecture do Schweinitz 498 
Leiomyoma of iris, 327 


Lens Crystalline, diseases, ocular defects in 60.000 
selectees *139 

method for extraction of subluxated lenses 256 
Opacity See Cataract 
report on family with ectopic lenses 250 
retrolental fibroplasia in premature Infants, further 
studies on fibroplastic overgrowth of persistent 
tunica vasculosa lentis *203 
traumatic subconjunctival dislocation of lens re- 
port of case 85 ’ 

Leopold I H Influence of local application of 
sulfonamide compounds and their vehicles on re 
generation of corneal epithelium *463 
Intravitreal penetration of penicillin and penicillin 
therapy of infections of vitreous *211 495 
Penetration of penicillin in rabbit eyes with normal 
Inflamed and abraded corneas *43 416 
Leprosy treatment of leprous sclerokeratitis 409 
Leukocytes changes in blood as symptom of threaten 
ing sympathetic ophthalmia, preliminary report, 
414 

Leukoma See under Cornea 
Light actinic keratoconjunctivitis 249 
dissociation of form vision and light perception in 
strabismic amblyopia, 160 252 
Lighting elementary Illumination for ophtlialmologist 
*1 310 484 

Limbus Conjiinctlvae See under Conjunctiva 
Cornoae See Cornea 

Lindaii’s Disease See under Angioma , Retina 
Lisman, J 1 Detects in visual field produced by 
hyaline bodies in optic disks 317 
Luckiesh jM Illumination for ophthalmologists, 
316 

Lutman P C Inherited cataract in B genealogy , 
occurrence of diverse types of cataract In 
descendants of 1 person, *341 
Lymph Nodes Parinaud’s oculoglandular syndrome 
due to yeastliKe organism *471 
Lymphocytes See also Leul ocytes 

count lymphocytosis and its significance in eye 
diseases 78 

Lymphocytosis See Lymphocytes count 
Lysozyme election microscopic observations on 
bacteriolysis produced by lysozyme of tears, 
*449 

McConnell J M Development of galactose cataract 
in albino rat embrvo *224 
Macula Liitea See also Vision , , „ o 

type of foveo-macular retinitis observed in U o 
Navy, SO , , 

Madlgan L F Astigmatism at oblique axes and 
binocular stereoscopic spatial localization *116 
Magder H Choroideremia , report of case 254, 
*408 . . , , 

Magnesium use of Troncoso s magnesium implant 
in cyclodialysis for relief of glaucoma , observa- 
tions in 2 cases *404 
Magnet See under Foreign Bodies 
Malaria, herpes simplex keratitis in clinical and 
experimental study *177 

Malingering, estimation of uncorrected visual acuity 
in malingerers *23 
Malnutrition See Nutrition 

Malta Fever See Undulant Fever 

Martin H Treatment of bilateral retinoblastoma 
(retinal glioma) surgically and by Irradiation, 
report on progress *429 
Masks, gas mask wafer for presbyopia 251 

MeSoiyl ^ See Choline and Choline Derivatives, 
Glaucoma 

Medicine See Ophthalmology , etc 
Military See Military Medicine 
Naval See Naval Medicine 
Meibomian Glands See 
Melanoma encapsulated orbital 

metastatic carcinoma of ®4ioroid, genera 

tasis from melanoma of “^idominal i-idls, 

paresis of external rectus muscle . nibeosls ir ms_, 
with melanoma of choroid and secondary giau 

Menin^oma^'^of sphenoidal ridge report of case 

pigmented and neuroepithelioma of optic nerve, 

su^rS^Sla"/ aTociat^d wiih scotomatous field de- 

492 

Methyl Cellulose See Cellulose 
Metric System See Velglils and coma in 

Xleyer, S J Surgical ™^”^"'‘ln(j°bloniicroscopy 
corxel'ition with fioriloscopj ana 
*358 
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Microscopj, electron microscopic observations on 
baclerloljsis produced by lysozyme of tears. 


*449 

Mikulicz Disease (hypertrophy of salivary and 
lacrimal glands), 79 , . . 

Military Medicine See also Aviation and Aviators, 
Kaval Medicine, Recruits, etc 
Army rehabilitation program for blinded and deaf- 
ened, 407 . , 11 

estimation of uncorrected visual acuity In malin- 


gerers, *23 

gunshot wounds of orbit, 410 , , , j 

herpes simplex keratitis In malaria , clinical and 
experimental study *177 

Incidence of ey e disease In Australian Imperial 
Forces, Middle East, 1^5 
night blindness of wav, 253 
ocular neurosis, 156 
ocular war neuroses, *440 

ophthalmic requirements of military services , 
changes from Jan 1, 1944 to Jan 1, 1945, 


prostheses after military trauma of orbit, 488 
Soviet military ophthalmology, 240 
traumatic injuries of eves in soldiers, 493 
use of penicillin in military ophthalmology, 162 
Mines and Miners, simple method of demonstrating 
nystagmus in certain miners, 411 
Minsky, A New hemispheric perimeter, 255 
Molluscum contagiosum, unilateral follicular conjunc- 
tivitis due to, 324 

Monocytes, Count See Leukocytes 
Monsters, cephalic, cyclopia and arlmiia , new con- 
cept *128 

cephalic, cyclopia completa and arhmencephaha 
complete with umbilical hernia in full term 
child , report of case, *217 
klorphea See Scleroderma 
Movements See Eyes, movements 
Moving Pictures, visual physiology of cinema, 79 
Mucous Membrane See under Nose 
Muscles, Ocular See Eyes, muscles, Strabismus 
Paralysis See Paralysis 
Myasthenia Gravis of ophthalmoplegic type, 411 
Mydriasis See under Pupils 
Myiasis, orbital, 80 

Myopia, changes m Index of refraction in ocular 
media in animals subjected to action of sulfon- 
amide compounds, 486 


Nantz, P A Corneal healing, adhesive power of 
aqueous fibrin in rabbit, preliminaiy report 
162 

Narcosis See Anesthesia 
Nasolacrimal Duct See Lacrimal Organs 
Nasopharynx, tumors, ocular complications of, 252 
Naval Medicine See also Aviation and Aviators, 
Military Medicine, Recruits, etc 
ocular manifestations due to nutritional deficiencies 
in Naval personnel In Southwest Pacific, 494 
type of foveo-macular retinitis observed in D S 
Navy, 80 

Navies See Naval Medicine 
Nearsightedness See klyopia 

Neel, J V Inherited cataract in B genealogy , 
occurrence of diverse ’ types of cataract in 
descendants of 1 person, *341 
Nett, E E Factors affecting hemorrhage following 
extractions of cataracts, *192 
Negroes , progressive exophthalmos in toxic disease 
of thyroid gland, review of recent literature, with 
report of case of progressive post-thyroldectoray 
proptosis in 6 year old Negro girl, 326 
surgical control of glaucoma in, 79 
Nerves See also Nervous Svstem, Neuritis, Paral- 
ysis, etc 

Cells See Neurons 

optic, atrophy , suprasellar meningiomas asso- 
ciated with scotomatous field defects, 415 
optic, defects in visual field produced by hyaline 
bodies In optic disks, 317 

optic, pigmented meningioma and neuroepithelioma 
of report of case, 329 
Paralysis Sec under Paralysis 
trigeminal , total herpes zoster of ophthalmic 
maxillary and mandibular divisions of trigeminal 
nerve, report of case in which there was also 
Involvement of geniculate ganglion and vestibular 
portion of eighth cranial nerve, *237 
Nervous System See also Brain, Nerves, Neurons 
Roflev, Spinal Cord, etc 

diagnosis of localization of Claude Bemard-Homer 
svndromc ill 

heterochromia sympathica *311 
pathogenesis of glaucoma *392 

* ®^*’'^’,i'dl''obulbar neuritis, 5 cases due to 
pannaaii sinusitis 412 

and pigmented meningioma of optic 
nerve, report of case, 329 ' 


Neurofibromatosis, diffuse (von Recklinghausen's dis- 
ease) involving bulbar conjunctiva, report of 
case, with lesions of skeletal system and skin, 
bodily asymmetry and intracranial involvement, 
*110, 250 

Neurons, diagnosis of localization of Claude Bemard- 
Horner syndrome, 411 

Neuroses and Psychoneuroses See also Hy sterla , 
etc 

ocular neurosis, 156 
ocular war neuroses, *440 
Nevi See also Angioma 

bilateral Infantile glaucoma associated with bilateral 
congenital hemangioma, 315 
glaucoma associated with nevus flammeus, report 
of case, *389 

Newborn Infants, cyclopia completa and arhinen- 
cephalia completa with umbilical hernia in full 
term child, report of case, *217 
sulfadiazine in treatment of dacryocystitis of new- 
born, *62 

Night Blindness of war, 253 

Night Vision See Accommodation and Refraction 
Nose See also Nasopharynx 

Accessory Sinuses See Sinuses, Nasal 
relationship between bacteiiology of conjunctiva 
and nasal mucosa, 247 

Nutrition See also Diet and Dietetics, Vitamins «s 
ocular manifestations due to nutritional deficiencies 
in Naval personnel in Southwest Pacific, 494 
Nvctalopla See Night Blindness 
Nystagmus, optic , ocular defects in 60 000 selectees, 
*138 

simple method of demonstrating nystagmus in cer- 
tain miners, 411 

unusual forms with review of literature, *13 
Obituaries 

Alger, Ellice M , 319 
Butler, Thomas Harrison, 321 
Imre, Toseph, 497 
Schoenberg, Jlark J , 322 

Occipital Bone, ophthalmologic features of intra- 
cranial chordoma and allied tumors of clivus, 
*397 

Occupational Diseases See Industrial Diseases 
O'Connor Cinch Operation See Strabismus 
Oculogyric Crises See Eyes, movements 
Ogle, K N Astigmatism at oblique axes and 
binocular stereoscopic spatial localization, *116 
Meridional aniseikonia at oblique axes, *293 
Oguchi's Disease See Night Blindness 
Ointments, influence of local application of sulfon- 
amide compounds and their vehicles on regen- 
eration of corneal epithelium, *463 
O'Neill, H Total herpes zoster of ophthalmic, 
maxillary and mandibular divisions of trigeminal 
nerve , report of case in which there was also 
Involvement of geniculate ganglion and vestibular 
portion of eighth cranial nerve, *237 
Ophthalmia See also Conjunctivitis , Eyes, diseases , 
Keratoconjunctivitis 

changes In blood as symptom of threatening sympa- 
thetic ophthalmia , preliminary report, 414 
Egyptian See Trachoma 
Gonorrheal See Gonorrhea 
Ophthalmologic societies, directory of, 89, 165. 257, 
333, 421, 499 

Ophthalmology elementary illumination for ophthal- 
mologist, *1. 316, 484 
Teaching See under Education 
use of methyl cellulose in, *378 
visual exercises In, *478 
Ophthalmomyiasis See Myiasis 
Ophthalmoplegia See Paralysis 
Optic Chiasm, optocbiasmic arachnoiditis, *68 
Optic Disk, Optic Papilla See Nerves, optic. 
Neuritis, optic 

Optic Tract See Nerves, optic 
Orbit, anophtbalmic, surgical procedures on, 493 
cellulitis treated successfully with penicillin, 157 
encapsulated melanoma, 158 

exophthalmos secondary to edema and degenerative 
changes in orbital tissues, 412 
gunshot wounds of, 410 

meningioma of sphenoidal ridge, report of case, 

86 

metastatic tumor with exophthalmos , report of 
case, 87 
myiasis, 80 

plastic spheres for implantation into Tenon's cap- 
sule in Prost-Lang type operation for enuclea- 
tion of eyeball, 489 

prevention of hemorrhagic complications in orbital 
anesthesia, 490 

prostheses after military trauma of, 4S8 
recession of trochlea for reducing action of superior 
oblique muscle, 325 
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Orthoptics See ilso Strabismus 
American Orthoptic Council , examinations for 
teclinicians 253 420 

duties and training of orthoptic technician 325 
essential requirements for good orthoptic depart- 
ment 412 

visual exercises in ophthalmology *478 
Osteogenesis Imperfecta See Bones fragility 
Oxygen, metabolism of cornea 247 
Ozanics V Effect of chemotherapeutic agents on 
cell division of intact and regenerating corneal 
epithelium in rat following bums and abrasions, 
162 

Paez Allende F Diffuse neurofibromatosis (von 
Recklinghausen's disease) involving hulbar con- 
junctiva, report of case with lesions of skeletal 
system and skin bodily asymmetry and intra- 
cranial involvement, *110 250 
Palsy See Paralysis 
Pannus See Trachoma 
Papilledema See Neuritis optic 
Paracentesis See Eyes surgery 
Paralysis choice of fixating eye in paralytic and 
nonparalytic strabismus, 156 
congenital paralysis of both external recti treated 
by transplantation of eye muscles 489 
correction of extemal-rectus paralysis with con- 
tracture of opposing internus, 80 
exophthalmic ophthalmoplegia, 325 
management of paralysis of divergence *476 
metastatic carcinoma of choroid, general metastasis 
from melanoma of abdominal wall with paresis 
of external rectus muscle , rubeosis indls with 
melanoma of choroid and secondary glaucoma, 
158 

myasthenia gravis of ophthalmoplegic type 411 
ocular defects in 60,000 selectees, *138 
ocular sequelae of administration of general anes- 
thesia paralysis of superior rectus muscle ex- 
ophthalmos pseudoptosis and fibrosis of Inferior 
rectus muscle following operation for pilonidal 
cyst with patient under general anesthesia *385 
ophthalmologic features of intracranial chordoma 
and allied tumors o/ clivus *397 
ophthalmoplegia and retinal degeneration, 80 
paresis of right superior oblique and of left superior 
rectus muscle differential diagnosis, 77 
Parasites See Myiasis 
Parlnaud's Disease See under Conjunctivitis 
Pascal 3 1 Illumination for ophthalmologist, 

484 

Visual exercises In ophthalmology *478 
Paton, R T Evaluation of results in series of 
comeal transplants 83 

Thrombosis of central vein treated with heparin 
255 

Penicillin intravltreal penetration of pemcillin and 
penicillin therapy of infections of vitreous, *211 
495 

penetration in rabbit eyes with normal inflamed 
and abraded corneas *43, 416 
plastic corneal bath for application of *313 
Therapy See Choroid inflammation , Eyes, dis- 
eases Orbit Syphilis, Vitreous Humor etc 
Perception See Color Perception, Space perception 
Perera C A Pigmented meningioma and neuro- 
epithelioma of optic nerve, report of case 
329 

Perimeter new hemispheric 255 
Perimetry See Vision 

Perry 1 H Infection of human eye with Torula 
histolytica 419 

pH See Hydrogen Ion Concentration 
Phlyctenulosis See under Conjunctiva 
Phorlas divergence excess considered as anomaly 
of postural tonus of muscular apparatus, 326 
Quereau-Putnam tropophorometer *28 
Photography See Retina 
Photomicrography See Eyes 

Pilonidal Sinus , ocular sequelae of administration 
of general anesthesia, paralysis of superior rectus 
muscle exophthalmos pseudoptosis and fibrosis of 
Inferior rectus muscle following operation for 
pilonidal cyst with patient under general anes- 
thesia *385 

Plastic Surgery See Surgery, plastic 
Pneumocephalus pneumoencephalocele secondary to 
puncture wound of lid 249 
Pneumoencephalocele See Pneumocephalus 
Poisons and Poisoning See under names of sub- 
stances as Methyl Alcohol , etc 
Poliosis See Hair color of 

Polycythemia vera extraction of both lenses, 487 
Postgraduate Education See Education 
Pregnancy congenital cataract and other anomalies 
following German measles In mother 325 
congenital malformations of eyes induced in rats 
by vitamin A defleienev 408 


Premature Infants, retrolental fibroplasia in, further 
studies on fibroplastic overgrowth of persistent 
tunica vasculosa lentls, *203 
Presbyopia, gas mask wafer for, 251 
Pressure See Blood, pressure 
Prisms, Ophthalmic See Glasses 
Proptosis See Goiter, exophthalmic 
Prosthesis See under Eyes Orbit 
Pseudoisochromatlo Test See Color Perception 
Pseudoptosis See Eyelids 
Psychoses See Neuroses and Psychoneuroses 
Ptosis See Eyelids, ptosis 

Pupils choline esters with mydriatic and cycloplegic 
action, 157 160 251 

dlbutoline sulfate, new mydriatic and cycloplegic 
drug, *16 

Tonic See under Reflex « 

Putna^ 0 A Quereau-Putnam tropophorometer 

Putnam-Quereau tropophorometer *28 


Quereau, J Van D Quereau-Putnam tropophorom- 
eter *28 

Quereau-Putnam tropophorometer, *28 

R C A F See Aviation and Aviators 
Races See Indians, Amencan, Negroes, etc 
Radiations See Roentgen Bays 
Therapy See Retinoblastoma 
Rand G Elementary illumination for ophthal- 
mologist, *1 316 

Rations ocular manifestations due to nutritional 
deflelencies In Naval persoimel in Soutliwest 
Pacific, 494 

Recklinghausen’s Disease See Neurofibromatosis 
Reconditioning See Rehabilitation 
Recruits See also Military Medicine 
estimation of imcorrected visual acuity in malin- 
gerers *23 

ocular defects in 60 000 selectees *137 
Reese A B * Treatment of bilateral retinoblastoma 
(retinal glioma) surgically and by irradiation, 
report on progress *429 
Reflex, lacrimatlon reflex, 249 
pathogenesis of glaucoma, *392 
pathologic physiology of convergent strabismus , 
motor aspects of nonaccommodatlonal type *362 
pupillary , simple method for early diagnosis of 
abnormalities of pupillary reaction 326 
Refraction See Accommodation and Refraction 
Rehabilitation See also Military Medicine , Neuroses 
and Psychoneuroses, Recruits, etc , . . 
Army rehabilitation program for blinded and deaf- 
ened 407 

Respirators See Masks 
Retina See also Macula Lutea 
abnormalities congenital folds 78 
angioma of 413 . , , , , 

Blood Supply See also Aneurysm , Arteriosclerosis , 
Thrombosis etc , , . 

blood supply retinal micro-aneurysms and punctate 
hemorrhages 491 

changes associated with diabetes and with hyper- 
tension, comparison and contrast *97, 315 
degeneration and ophthalmoplegia, 80 
detachment almost complete, after cataract extrac- 
tion , complete reattachment after glaucoma 
attack 80 

detachment photographs In aphakia before and after 
operation 491 

detachment, trauma and ocular lesions, study in 
reciprocal relations 329 
green spot m fundus of eye 492 
ocular defects in 60,000 selectees *140 
rupture of cyst causing retinal detachment, 327 
treatment of bilateral retinoblastoma (retinal 

glioma) surgically and by Irradiation, report 
on progress, *429 

Retinoblastoma treatment of bilateral retinoblastoma 
(retinal glioma) surgically and by Irradiation, 
report on progress *429 

Retinoscopy See Accommodation and Refraction 
Riboflavin See also Vitamins B , , ick 

corneal vascularity as sign of arlboflavinosis, loo 
effect on corneal vascularization and symptoms ot 
eye fatigue in Royal Canadian Air Force per- 
sonnel, 485 

metabolism ot cornea, 247 , , ,, , 

relationship of corneal vascularization to riboflavin 
deficiency further studies 324 
Rlesenman F R Unusual forms of nystagmus with 
review of literature, *13 

Roentgen Rays errors in roentgenographlc diagnosis 
of foreign bodies In eye, 325 
Therapy See under names of organs and regions, 

as Eyes diseases, etc -ntaicra 

Rones B Traumatic injuries of eyes In soldiers, 

493 ’ 
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■Ro>;en E Bilateral infantile glaucoma associated 
with bilateral congenital hemangioma, 31a 
Uveitis, with poliosis, vitiligo, alopecia and dysa- 
cousia (Vogt-Koyanagi syndrome), *281 
Rubeha, congenital cataract and other anomalies 
following German measles in mother, 32j 
Riibronhen See Tuberculosis , , , ,, 

Rucker, C W Defects in visual field produced bj 
hyaline bodies in optic disks, 311 

Sacred Disease See Epilepsy ^ ^ 

Samuels, B Thomas Harrison Butler, 321 
Sarcoma See under names of organs and regions 
Schlezinger, N S Suprasellar meningiomas asso- 
ciated with scotomatous field defects, 415 
Schools, trachoma in London, end of chapter, las 
de Scliwelnitz lecture, annual, 498 
Sclera blue, brittle bones and deafness, report ot 
afliicted famllj 408 

Surgerj See under Cataract, Glaucoma 
treatment of leprous sderokeratitis, 409 
Scleroderma, juvenile cataract in association with 
dermatosis, 410 

Sclerosis See Arteriosclerosis 

Scotoma macula-wedge scotoma , prognostic index 
in glaucoma, 248 

suprasellar meningiomas associat d with scotoma- 
tous field defects, 415 
Screw Worms See Myiasis * 

Scrofula See Tuberculosis 
Seeing Eje Dog See Blindness 
Selectees See Recruits 

Sella Turcica, suprasellar meningiomas associated 
with scotomatous field defects, 415 
Sheppard Ernest, appointment of, 328 
Shevlcy M C Infection of human eye with Torula 
histoljtica, 419 

Silver nitrate, incompatibility of silver nitrate and 
sulfathlazole, 317 

Simpson G V Sulfadiazine in treatment of dacrjo- 
cjstltls of newborn, *62 
Sinus, Nasal See Sinuses, Nasal 
Sinuses, Nasal , retrobulbar neuritis , 5 cases due to 
paranasal sinusitis, 412 
Sjogren Syndrome See Keratoconjunctivitis 
Skeleton See Bones 

Skin, diffuse neurofibromatosis (von Recklinghausen's 
disease) Involving bulbar conjunctiva , report of 
case, with lesions of skeletal system and skin, 
bodily asymmetry and intracranial Involvement, 
*110, 250 

Diseases See Herpes, etc 
Skull See Cranium 
Sling Operation See Eyelids 
Slit-Lamp See Foreign Bodies 
Sloan, L L Quantitative test for measurement of 
degree of red-green color deficiency, IGl 
Smallpox, accidental vaccinia of eyelid with disci- 
form keratitis, *67 

Smelser, G K Elfect of chemotherapeutic agents 
on cell division of Intact and regenerating corneal 
epithelium In rat following bums and abrasions, 
162 

Effect of local anesthetics on healing ot burns of 
cornea, 254 

Smith, H C Unusual forms of nystagmus with 
review of literature *13 

Smith J W Paresis of right superior oblique and 
of left superior rectus muscle, differential diag- 
nosis, 77 

Societies American Board of Ophthalmology, 420 
Association for Research In Ophthalmology, can- 
cellation of annual meeting, 328 
Canadian Ophthalraologlcal Society, 420 
Central Illinois Society of Ophthalmology and 
Otolaryngology, 420 

foreign, directory of 89, 165, 257, 333, 421, 
499 

Infewiatlonal, directory of, 89, 165, 257, 333, 421, 

499 

local, directory of 93, 169, 261, 337, 425, 503 
national, directory of, 90, 166, 258, 334, 422, 

500 

Society for Prevention of Blindness, Inc , 

88 

oP^'f^^imologlc, directory of, 89, 165, 257, 333, 421 

Pan-American Congress of Ophthalmology, 163, 328 
sectional directory of, 91, 167, 259, 335, 423, 

Socictv of Kellogg Fellows of Pan-American Con- 
gress of Ophthalmology 328 
slate, directory of, 91, 167, 259, 335, 423, 501 

Society Transactions 

*^"^ 100 ''"'°” Research In Ophthalmology, Inc , 


Space, perception , astigmatism at oblique axes and 
binocular stereoscopic spatial localization, *110 
Spaeth, E B Acquired ptosis, classification and 
correction, 418 
Spectacles See Glasses 

Sphenoid Bone, meningioma of sphenoidal ridge , 
report of case, 86 

ophthalmologic features of intracranial chordoma 
and allied tumors of clivus, *397 
Spinal Cord See also Nervous System, etc 

compression, unusual forms of nystagmus with re- 
view of literature, *13 
Sporls See Athletics 
Squint See Strabismus 

Staphylococci, penicillin therapy of infections of 
vitreous, *455 

Steele, W H Influence of local application of 
sulfonamide compounds and their vehicles on 
regeneration of corneal epithelium, *403 
Stereopsis See Vision, stereoscopic 
Sternberg, P Surgical management of glaucoma in 
correlation with gonioscopy and biomieroscopy, 
*358 

Stow, M N Relative effects of tliiouracil, iodine 
and subtotal thyroidectomy on exophthalmos of 
hyperthyroidism, 330 

Strabismus, choice of fixating eye in paralytic and 
nonparalytic strabismus, 156 
convergent concomitant squint, operations on 100 
cases, 156 

dissociation of form vision and light perception in 
strabismic amblyopia, 160, 252 
frequency of squint, 412 
ocular defects in 60,000 selectees, *138 
pathologic physiology of convergent strabismus , 
motor aspects of nonaccommodational type, *362 
phenomena associated with eccentric fixation, 251 
Quereau-Putnam tropophorometer, *28 
simple test for binocular fixation, 159 
suppression amblyopia, 327 

Streptococci, unilateral membranous conjunctivitis 
with complete cast, 78 
Sturm’s Interval See Astigmatism 
Sulfadiazine See Lacrimal Organs , Sulfonamides 
Sulfanilamide See Cornea , Sulfonamides , Trachoma , 
etc 

Sulfathlazole See Sulfonamides 
Sulfonamides, changes in index of refraction In. ocular 
media In animals subjected to action of sulfon- 
amide compounds, 486 

incompatibility of silver nitrate and sulfathlazole, 
317 

influence of local application of sulfonamide com- 
pounds and their vehicles on regeneration of 
comeal epithelium, *463 

Therapy See Cornea , Eyes, diseases , Lacrimal 
Organs, Trachoma, Undulant Fever, etc 
Surgery See also Apparatus , Instruments , and 
under organs and diseases, as Cornea, Eyelids, 
Eyes Glaucoma , etc 

plastic, Soviet military ophthalmology, 249 
Sutures See Cataract, extraction , Eyes, muscles 
etc I 

Swan K C appointment to staff of University of 
Oregon Medical School, 498 
Choline esters with mydriatic and cyclopleglc action, 
157, 160, 251 

Dibutoline sulfate , new mydriatic and cycloplegic 
drug, *16 

Use of methyl cellulose in ophthalmology, *378 
Syphilis See also under names of organs, regions 
and diseases, as Conjunctiva , etc 
acquired parenchymatous keratitis in case of, 78 
syphilitic Iritis with reference to Herxhelmer re- 
action as diagnostic aid and response to different 
methods of treatment, including penicillin ther- 
apy, 416 


Tears See also Lacrimal Organs 
allergic reaction of tears of tuberculous patients. 


electron microscopic observations on bacteriolysis 
produced by lysozyme of tears, *449 
lacrimation reflex, 249 
Technicians See Orthoptics 
Temporomaxillary Joint See Jaws 
Tenon’s Capsule See Orbit 
Tenotomy See Glaucoma 
Tension See Glaucoma 

Terrv T L Retrolental fibroplasia in premature 
infants, further studies on fibroplastic over- 
of persistent tunica vasculosa lentls. 


iheodore, F H Parmaud’s oculoglandular syndrom 
due to yeastlike organism, *471 
Theron T J Heterochromia sympathica, *311 
Thiouracil See Thiourea,^ 

Thiourea, relative effects 'of thiouracil. Iodine am 
subtotal th^roidectomv^op exophthalmos of hyper 
thyroidisra 330 ' ' 
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Tlirombosis See also Embolism 
arteriolar of retina 251 
of central lein treated with heparin, 255 
Thjroid See also Goiter 
hyperthjroidism exophthalmos of 157 
relative effects of thiouracil Iodine and subtotal 
thjroldectomy on exophthalmos of hyperthyroid- 
ism 330 

Thjroidectomy relative effects of thiouracil iodine 
and subtotal thyroidectomj on exophthalmos of 
liyperthj roidism 330 
Thjrotoxlcosis See Goiter exophthalmic 
Tinnitus, sjndrome of nonsjphllitlc Interstitial 
keratitis and vestibuloauditorj sjmptoms *144 
Tisher P W Industrial injuries of eje caused bj 
flying objects *152 
Tissue See Cells 

Tobacco etiology and treatment of tobacco-alcohol 
amblyopia 81 

Torula infection of human eye with Torula histo- 
Ijtica 419 

Torulosis See Torula 

Toxoplasmosis, report of ocular findings in Infant 
twins *184 
Trachoma 327 

in London, end of chapter, 158 
morbiditj of 491 
sulfanilamide m treatment, 413 
Transplantation See under Cornea 
Irauma See also under Cataract, Cornea, Ejes 
Face Head, Mjopia, etc 
and ocular lesions, study In reciprocal relations 
329 

traumatic subconjunctival dislocation of lens, re- 
poit of case 85 
Trochlea See Orbit 
Troncoso s Implant See Glaucoma 
Tropophorometcr of Quereau-Putnam *2S 
Tuberculoma , two unusual ocular tuberculomas, *209 
Tuberculosis See also under special structures of 
eje and names of diseases 
allergic reaction of tears of tuberculous patients 
325 

of ej e chemotherapj , report of cases, 487 
Tularemia oculoglandular 409 

Tumors See also Angioma Chordoma Hemangioma , 
Leiomjoma, Melanoma, Meningioma, Neuro- 
epithelioma , Tuberculoma etc and under names 
of organs and regions, as Conjunctlia, Cranium, 
Ins, Nasopharynx Orbit etc 
metastasis metastatic carcinoma of choroid , gen- 
eral metastasis from melanoma of abdominal 
wall with paresis of external rectus muscle, 
rubeosls iridis with melanoma of choroid and 
secondary glaucoma 158 
Tunica Vasculosa Lentis See Lens, Crjstalline 
Twins toxoplasmosis report of ocular flndings m 
infant twins *184 
Tjrothricin See Cornea 

Ulcers, Comeal See under Cornea 
Undulant Fever brucellosis, *56 
Uvea inflammation uveitis, with poliosis vitiligo 
alopecia and dysacOusla (Vogt-Koyanagi syn- 
drome) *281 

Uveitis See Uvea, inflammation 
Vaccinia See Smallpox 

van der Hoeve Sjndrome See Bones fragility 
T’arlcella See Chickenpox 
Variola See Smallpox 

Vasa Hyaloidea Propria See Vitreous Humor 
Veins Aqueous See Aqueous Humor 

Eetmal See Retina, blood supply. Thrombosis 
Vertigo syndrome of nonsyphilitlc interstitial keratitis 
and icstibuloauditory sjmptoms *144 
Viruses, herpes corneae and virus Infection 486 
Vision See also Accommodation and Retraction 
Blindness , etc 

after-image perimetry rapid method of obtaining 
visual fields preliminarj report, *40 
Color See Color Perception 

Defective See also Astigmatism, Myopia, Phorlas, 
GtC 

defective , ocuHr defects in 60 000 selectees, ♦137 
defects in visual field produced by hyaline bodies 
in optic dislxs, 317 


Vision — Continued 

dissociation of form vision and light perception in 
strabismic amblyopia 160, 252 '^‘‘-epiion in 

®"g™rere ‘'*2'3 acuitj in malin- 

new hemispheric perimeter, 255 
ophthalmic requirements of military services 
^245®^® ^rom Jan I, 1944 to Jan 1 1945’, 

physiology, functional polarization in retinal devel- 
opment and its reestablishment in regenerating 
retinae- of rotated grafted ejes 490 
stereoscopic, astigmatism at oblique axes and 
binocular stereoscopic spatial localization *116 

^“t’oSlIeWdeTectl'Ts 

Tests See also Accommodation and Refraction, 
Color Perception , Night Blindness , Phorias etc 
tests, industrial eye healtli problems 248 
tests, simple test for binocular fixation 159 
tests , temporary stimulation of emmetropic visual 
acuity 413 

visual exercises in ophthalmology, *478 
visual physiology of cinema, 79 
Vitamins See also Riboflavin 
A, congenital malformations of eyes Induced in 
rats by vitamin A deficiency, 408 

A, metabolism of cornea 247 , 

B xls/i RlVyiftxxiw 

B, etiology and treatment of tobacco-alcohol 
amblyopia 81 

Ba See Riboflavin 
in ophthalmology, 253 
P See Flavones 

A'ltiligo, uveitis, with poliosis vitiligo alopecia and 
djsacousia (Vogt-Koyanagi syndrome) *281 
Ahtreoiis Humor, hydrogen ion concentration in living 
eye *32 

Intravltreal penetration of penicillin and penicillin 
therapy of infections of vitreous *211, 495 
ocular defects in GO 000 selectees *140 
penicillin therapy of infections of, *455 
removal of non-magnetic foreign body from, 155 
vitreous striae and retrocomeal trabeculae follow- 
ing interstitial keratitis, 247 
Vogt-Koyanagi Syndrome See Uvea, Inflammation 
von Sallmann L Hydrogen ion concentration of 
vitreous in living eye *32 
Penicillin therapy ’of infections of vitreous, *455 

Wald, G DissdElation of form and light perception 
in patients with amblyopia ex anopsia, ICO 
War See also Aviation and Ariators, Military 
Medicine, Naval Medicine etc 
night blindness of 253 

Weights and Sleasures ophthalmic prisms, correctly e 
and metric *381 

Weiss B P Suprasellar meningiomas associated 

yvith scotomatous field defects 415 , , „ , 

Weiss C Infection of human eye with Torula 
histolytica 419 

IVeldlng See Industrial Diseases 
Wetting Agents See Detergents 

Wheeler M C Ophthalmic prisms corrective and 

White N G Choline esters with mydriatic and 

cycloplegic action, 157, 160, 251 
Dibutoline sulfate, new mydriatic and cycloplegic 

Wilder ^ Traumatic injuries of eyes in soldiers 

Wlley^^M Intravltreal penetration of penicillin and 
penicillin therapy of infections of vitreous, 211 
Williamson W P AfteV-image perimetry , rapid 
method of obtaining visual fields , preliminary re- 

Wounds See also Military Medicine Mar 
Gunshot See Orbit 

Yeast See also Fungi nptivlty 

effect of yeast extracts on local anesthetic act y 

of cocaine 490 

Zona See Herpes ,„nnrt of ocular 

Zuelzer W W Toxop asmosis report of 

findings in infant twins *JK4 



VOLUME 33 (OLD series volume 90) 


NUMBER 1 


ARCHIVES OF 

OPHTHALMOLOGY 

Continuing the Publication 
FOUNDED BY HERMAN KNAPP, 1869 


EDITORIAL BOARD 

ARNOLD KNAPP, Chief Editor 
10 East Fifty-Fourth Street, New York 

WILLIAM ZENTMAYER, Philadelphia FREDERICK C CORDES, San Francisco 

W L BENEDICT, Rochester, Minn FRANCIS HEED ADLER, Philadelphia 

DAVID G COGAN, Boston 


JANUARY 1945 


PUBLISHED aiONTHLY BY AJIERICAN MEDICAL ASSOCIATION. 535 NORTH 
DEARBORN STREET, CHICAGO 10, ILLINOIS ANNUAL SUBSCRIPTION, $8 00 


Entered as Second Qass Matter Feb 7, 1929, at the Postoffice at Chicago, 
Under the Act of Congress of March 3, 1879 

CopYEionx, 194S, by the American Medical Association 



SUBSCRIPTIONS FOR 1945 NOW DUE 


Subscriptions for the current year are now due and payable — 
if not already paid A white envelope-remittance blank will be 
found in this issue All of the periodicals published by the 
American Medical Association are listed on this blank, for the 
convenience of persons who subscribe for more than one. A 
check may be placed before the name of each of the periodicals 
desired, or tlie names may be written on the lines provided 
One check or draft may be sent to covei the total amount of 
the subscriptions 



A SCIENTIFIC Corner 

WHERE OPTICAL PROBLEMS ARE DISCUSSED AND 
THE SOLUTIONS, AS SOLVED BY EXPERIENCE, INDICATED' 

PRESENTED BY 

THE HOUSE OF VISION 

BELGARD-SPERO, INC 

CHICAGO MILWAUKEE AURORA MINNEAPOLIS MUSKEGON 


SIZE OF LATERAL FIELD THROUGH BIFOCALS 

We have been asked quite often for mfoimation as to the width of the lateral 
field that is obtained through the segments of the various bifocals We consideied 
this a good question, for certainl)'- some data on the subject should be on hand 
when prescribing bifocals — especiall}'- if vocational Mocals are being prescribed 
In working out the answei to the question, two variables were found . first, of 
course, the diameter of the bifocal segment, and second the vertex distance, i e 
distance from corneal vertex to lens 

The table below gives the width of the lateral fields for the four most commonly 
prescribed types of bifocals The 20 m m column is for the small segment bifocals, 
the 22 m m for Ultex or Kryptok, the 32 m m for Ultex “E” and the 
36 m m for Ultex “A ” 

Aberrations create an unusable area of approximately one millimeter at the 
periphery of the segments and the table is therefore, calculated so as not to 
include this area 

DIAMETER OF SEGMENTS 

20 m/m 22 m/m 32 m/m 36 m/m 

8 m/m 28 0 in 30 0 in 37 5 in 43 0 in 

10 m/m 22 5 in 24 0 in 30 m 36 0 in 

12 m/m 18 5 in 20 0 in 25 m 30 0 in 

14 m/m 16 0 in 17 0 in 21 m 26 0 in 

CALCULATED FOR 15 INCH READING DISTANCE 
THROUGH A POINT 5 m/m BELOW THE SEG- 
MENT TOP 


A study of the above table shows that the vertex distance has a tremendous 
effect on the size of the lateral field For example, a 22 in m segment at 8 m m 
from the eye has the same lateral field as a 36 m m segment at 12 m m from 
the eye If it were not for the fact that to a large extent the vertex distance is 
determined ^by the facial structure of the patient, it would be simple to fit every 
patient at / or 8 mm and assure an adequate field for every case However 
facial structuie does determine the vertex distance and so we feel the table will 


"\f ITS A LENS PROBLEM, LETS LOOK AT IT TOGETHER 
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A Model for Practically Every Type 
I of Correctable Hearing Loss 

Each Complete, Ready to Wear 

f > Model A-2-A Air Conduction New,im 
proved model of the famous 21enith stand 
ard hearing aid for the person of * . — 
average hearing loss Only 

2« Model A-3-AAir Conduction Abrand 
new super-power instrument with 
tremendous volume in reserve to assure 
maximum clarity ard tone quality even 
under most difficult conditions 
Only $50 

3> Model B-3-A Bone Conduction A to 

tally new instrument created espeaally for 
the very few who cannot be helped * _ — 
b) any air conduaion aid Only ^50 



RADIO 


"RADIONIC PRODUCTS EXCLUSIVELY- 
WORLD SaiXAOINC MANUFACTURER 


A Fine Quality Hearing Aid 
with a New ^^Look of Youth” 


It’s the Zenith Radionk Hearing Aid with the 
Neutral-Color Earphone and Cord 
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OFF WITH THE OLD ON WITH THE NEW 

H OW often have you heard your patients 
protest, when you prescribed a hear- 
ing aid But, Doaor, a hearing aid will 
make me look so oW”^ 

Too often, undoubtedly For many hard 
of hearing refuse to wear any aid because 
of the conspicuous black button and cord 
It embarrasses them calls attention to 
their deficiency affects their confidefice 
and poise 

Today— thanks to Zenith research and 
science— the psychological handicap of con- 
spicuousness ’ IS being removed from the 
hearing aid picture 

Even the most sensitive minded of your 
patients can wear the new Zenith Neutral- 
Color Earphone and Cord Wear it confi- 
dently casually For its visible parts com- 
plement any complexion are even less 
noticeable than eyeglasses^ 


Remember, too, the Zenith Radioni 
brings your patients proved quality perforv^ 
ance priced within their means 

Why IS It that only Zenith can offer s 
fine an instrument at so small a price ^ 

Because this hearing aid— like your wati 
—IS a produa of precision mass productio 
If only a few were produced they would z( 
many times as much, be far less accurate 

Zenith has combined its world leaders^ 
in the precision mass production of Rat 
onic produas exclusively, with a revol 
tionary sales method which reduces hifl 
selling costs 

The result Zenith brings your patxec! 
at $40 an even finer hearing aid than® 
original $50,000 hand-made model f 
as ^nith lowered the price of a $200 rail’ 
to $29 and made it an even finer instrume*' j 

So next time a patient of yours needs* 
hearing aid recommend the Zenith , 

onic Hearing Aid for its new look ‘ 
youth for its proved quality perfo®” > 
ance 


Free Booklet — answers in detail questions 
sicians are asking about the Zenith Kadi®®* 
Hearing Aid Write for your free copy, 


ZENITH RADIO CORPORATION • HEARING AID DIVISION • CHICAGO 3 9 , ILLlNDlj' 
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•s m plastic frames 



CAPRICE 


t SOOTHING note, m these days of contrasts, is 
(/^ your opportunity to serve ETEWEAR that 
compliments to your patients who wear glasses 

Eight desirable colors of frames in Zylomte 
are available from Uhlemann 


ICE BLUE 

SHERRY 

FLESH 


BLACK 

AMBER 


BLONDE 
PASTEL GREEN 


Glasses, when created m color, can be an acces- 
sory to appearance and wardrobe Offer your 
patients the opportunity of enjoying their glasses 
by using color for them when you fit them 
with modern eyewear 

" Sen/A6*u^ tAe StfCA eutcC 


UHLEMANN 

OPTICAL COMPANY 


ESTABLISHED I 907 


Exclusive Opticians foi Eye-Physicians 

55 East Washington Street Pittsfield Building Chicago 


OFnccs rmcAGO ditroit Toledo 
EVANSTON DA'i TON APPLETON 


SPRINGEIELD 
OAK PARK 


J 


COLOR 

IN 

DEPTH 


Gougelmaii ms colois, as alwa3^s, are thiee dimensional Special enam- 
els fused m the flame, lepioduce m depth the varied hues of the 
natuial eye 



Some makeis unable to supply these coloi depth mses, are resorting 
to flat photogiaphic, printed oi processed mses Eye-physicians will 
do well to bevare of such unsatisfactory substitutions The Gougel- 
man ins, on the other hand, carries its colors throughout As in the 
sound eye one looks into not at a Gougelman e)'^e 

Added advantage is the maximum mobility secured in Gougelman 
Perfected Prostheses by imbedding and covering these enamel irises 
in clear acrylic that retains the fatty substances to give the material 
an “oity” suiface- This plastic sclera and ins coating renders the eye 
practically indestructible by chemical corrosion, discoloration or shat- 
tering shock — a fault commonly found in other materials 


Insist on Gougelman Perfected Prostheses foi Eyes True To Life 
The best eyes are by Gougelman 


Please lefer your patients or inquiries to the Chicago office or to any of the following firms 


ATLANTA 

Southeastern Optical Co 
AMARILLO 
Broome Optical Co 
BALTIMORE 
Bowen & King 
BOSTON 

Mager & Gougelman Inc 

BUFFALO 
Gibson & Doty 

CHICAGO 

Mager &. Gougelman Inc 

CINCINNATI 
J Harry McDonald 


CLEVELAND 
Mager &. Gougelman Inc 
COLUMBUS 
Howard Opticians 
DALLAS 

Barnett &. Wright Opt Co 
DAYTON 

Uhlemann Optical Co 
DES MOINES 
Barnett &. Ramel Opt Co 
DETROIT 

Mager &. Gougelman Inc 

EVANSVILLE 

Ridgway’s 


LOS ANGELES 
Superior Optical Co 
MINNEAPOLIS 
Mager & Gougelman Inc 
NASHVILLE 
lohn S Milam Optical Co 
NEWARK N J 
^ Charles Steigler 

NEW YORK 
Mager & Gougelman Inc 

OMAHA 

Barnett & Ramel Opt Co 

PANAMA R P 
Scadron’s 


PHILADELPHIA 
McIntyre Magee &. Brown 

PITTSBURGH 
Mager & Gougelman Inc 

PORTLAND 

Geo H Butterileld &. Son 

ROCHESTER N Y 
E E Bausch & Son Co 
Waldert Optical Co 

SEATTLE 
Western Optical Co 

ST LOUIS 

Mager & Gougelman Inc 


SALT LAKE CITY 
Western Optical Co 

SAN FRANCISCO 
A H Parsons 

WASHINGTON D C 
Mager & Gougelman Inc 

CANADA 

Montreal 

Barlow & Barlow 
Imperial Optical Company 
All Important Cities of 
Canada 


Paul QouXf^elmau, Cout'pjauAf- 

W 0 NORTH MICHIGAN AVENUe"* CHICAGO, ILLINOIS 
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Today’s preference for large lens shapes is easily 
accommodated with Ortho gons. Single- vision spheres 
and sphero cylinders, in all commonly-used powers, 
are supplied 5 iy 2 mm high and wide (54V2mm on 
the diagonal), both semi-finish ed and uncut. This 
size permits edging Orthogons to the widest variety 
of modern lens shapes. In Soft-Lite, too. 

BAUSCH & LOME 

OPTICAL CO , ROCHESTER 2, N. Y. 
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The Fourth Component 
and Image Definition 
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All image definition is a matter of border 
contrasts, of light and shade and of color 
It IS obvious that visual skill and visual com- 
fort depend upon the ease and readiness with 
which contrasts ate perceived And it is fur- 
ther well recognized that the fine perception 
of contrasts is impaired by excessive light 
by too intense a stimulation and reaction of 
the retina Ordinary contrast perception in 
everyday seeing is thus often helped by a 
reduction of light intensity, especially in 
cases where the eye is hypersensitive to 
excess light 

But contrast perception pertains to colors 
as well as to light and shade Hence, m 


prescribing an absorptive lens to bring greater 
efficiency and comfort to the photophobic 
eye, consideration may well be given to the 
color transmission properties of the lens 
Color perception should not be impaired 
and It will not be, when Soft-Lite Lenses are 
prescribed Soft-Lite Lenses provide neutral 
light transmission, reducing only the quantity 
of the light without altering color values 
and without impairing other visual skills 




SOFT-LITE LENS COMPANY, INC 
New York - Toronto London 


THE FOUR 
PRESCRIPTION 
COMPONENTS 


, 1 SPHERES 

] for the correction of 
^ hyperopia and myopia 


2 CYLINDERS 

for the correction of 
astigmatism 


CD 


4 LIGHT ABSORPTION 

to bring efficiency and 
comfort to light-sensitiie 
eyes 


3 PRISWS 

for the correction of 
diplopia 
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... or into the eyes of any patient, you want 
to feel that you are using an instrument of 
utmost efficiency The Sfatmttal Specialists’ 
Ophthalmoscope is such an instrument. 
Consider these features and compare. 

OPTICAL CROWN GLASS LENSES ground and 
pohshed on both surfaces for true optical 
accuracy. 

ILLUMINATED LOUPE Use the plus 50 dioptre 
lens in the auxiliary disc for detailed study 
of surface growths on eyehds or eyeballs 

96 LENS COMBINATIONS The widest range 
available 

HOUSING GUARANTEED for life against 
breakage No deterioration in original at- 
tractive appearance No paint or plating to 
wear, chip or peel 

THE MOLDED HEAD has a softer surface finish, 
hence the harder glass surface of your spec- 
tacles cannot be marred 

ONLY THE "SJatinnal” offers complete acces- 
sory attachments, such as the Telescopic 
Magnifier, "Vest Pocket Darkroom”, Slit 
Light Cap Set, and Polarizer. 

LIFETIME-GUARANTEE on Battery-Handle Cas- 
ing The tough, impact-resistant plastic 
coating, molded over metal tubing, assures 
rigidity and strength, plus a finish which 
will not chip, peel or crack 

National double-disc 
OPHTHALMOSCOPE 

N2333 ith large battery handle, spare bulb m 
plush lined case $34 go 

See jour regular dealer, or -ante 'Xalinnal ' 


Slpftnr Juatrumrut do., atu. 

41'Vvl' 92-21 Corona Ave., Elmhurst, L.I„N.Y. 


OPHTHAIMOSCOPES • OTOSCOPES • BOOT CAVITV SETS • HEAOIIGHTS • RETINOSCOPES • TRAHSIUUWINATORS • CAUTERY SETS 






Strangely enough, there has never been an Light and compact, it is held in the 
instrument to provide a convenient, rapid, physician’s hand a short distance from the 
quantitative, and clmically vahd test for patient The more distant test elements in 

depth perception To the patient whose the Verhoeff Stereoptor are frequently larger 

depth perception is faulty, it is a strange story than the nearer so that relative size can have 

to reach for a cup which isn t there To the no bearmg on correct judgment With it 

physician who examines this patient, the the practitioner can arrive at a dependable 
newly designed portable Verhoeff Stereoptor stereopsis acuity rating similar to Snellen 
provides a dependable test terms Available in near future 




THE NEED FOB EDUCATION NEVER ENDS 


Better 
Eyes 
in Industry 



War's end will not end this man's problem He needs 
help Industry knows this Executive eyes have been 
opened — wide — to the importance of good vision 
for workers Particularly to the proper relationship 
of eyes and the ]ob — for safety, for morale, and for 
efficiency Industrial reconversion will speed up 
eyesight reconversion for workers on a tremendous 
scale — and will provide a new, great opportunity 
and responsibility for the ophthalmic professions 
Already, the Better Vision Institute, through its 
wide-scale program of advertising, is blazing the 
trail — to better work And faster work To jobs 
saved And time saved And money To a whole 
new era of production efficiency and accomplish- 
ment through improved visual acuity 


THE BROAD-SCALE ADVERTISING CAMPAIGN of the Institute leaches 40 milhon people regularly with 

full-page announcements in the Sat Eve Post, Life, Colher's, American, Farm Journal and MacLean's It is 
made possible by the generous support of 3500 optometrists, ophthalmologists, ophthalmic dispensers, supply 
houses, and these manufacturers American Optical Co , Bausch & Lomb Optical Co , Bay State Opbcal Co , 
The Kono Manufacturing Co , Frank Krementz Co , Obng Laboratones, Inc , Optical Products Co , Shuron 
Ophcal Co , Inc , Soft-late Lens Co , Inc , Tifanus Opfacal Co , Inc , The Univis Lens Co , Zyhte Opfacal Co , Inc 



BETTER VISION INSTITOTE, Inc. 

630 FIFTH AVENUE, NEW YORK 20, N Y. 




Our hat is off today to men of the ophthalmic profes- 
sion who are giving generously of their time and pro- 
fessional knowledge on the war and home fronts . . . 
working to safeguard America’s vision. 

Careful refractiomsts know that now, as always, 
quality and dependability are all important in properly 
filling a prescription. And many refractiomsts confi- 
dently entrust this important service to Riggs. 

Riggs IS proud of this trust which has helped build 
an enviable record of customer confidence among suc- 
cessful refractiomsts. 



Distributors of Bousch & Lomb Products 

General Offices, Chicago, San Francisco — Branches in Principal Western 

and Mid-Western Cities 
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ARTIFICIAL EYES 


Ever since Pierre Gougelman first brought the art 
of making artificial eyes to America in 1851, the 
firm he founded has steadily and consistently, 
through skill and craftsmanship in the making of 
artificial eyes — built the reputation of having the 
finest artificial eyes and of being the largest busi- 
ness of Its kind in the world 

Due to the war there has been a marked shortage 
in the materials used in the manufacture of artificial 
eyes And a diminishing inventory of finished im- 
ported stock eyes, together with an increased use of 
artificial eyes has resulted in a serious situation 
However, for the past few years, Paul Gougelman 
and his associates have conducted extensive scien- 
tific research and experimentation in glass and 
plastics — ^with the result that in 1941 they were able 
to produce American made glass for glass eyes and 
perfected plastic eyes Three years of clinical 
work and the wide acceptance of American glass 
and of these plastic eyes has proven their superi- 
ority 



THE STATUE OF LIBERTY, 
symbol of freedom . 
a great American Institution 


Mager & Gougelman, another great 
American institution representotive 



First to produce glass eyes in 
America in 1851 — and to perfect 
American glass as well as plastic 
artificial eyes in 1941 An estab- 
lished record of achievement Per- 
fected Plastic Artificial Eyes are 
distributed by Mager & Gougel- 
man in addition to their still being 
the largest distributors and mak- 
ers of glass eyes 


of the finest in 
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ARTIFICIAL EYES 


Contact Our Nearest Office 


CHICAGO 

30 NORTH JIICHIGAN AVE 

PITTSBURGH 
801 May Bldg 


NEW TORK 
510 Madison A've 


WESTERN DIVISION 

DETROIT 
805 Empire Bldg 


ST LOUIS 

810 Metropolitan Bldg 


EASTERN 

PHILADELPHIA 
1930 Chestnut St 


DmSION 

BOSTON 
230 Bojlston St 


Specialists in Artificial Eyes Since 18S1 


CLEVELAND 
913 ScoOeld Bldg 

MINNEAPOLIS 
309 Medical Arts Bldg 


WASHINGTON, D C 
311 Albee Bldg 
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ELEMENTARY ILLUMINATION FOR THE OPHTHALMOLOGIST 
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Poor illumination produces ocular symptoms 
The ophthalmologist is frequently consulted 
with regard to these symptoms, and he should 
be able to recognize and treat them effectivel}^ 
He should, m addition be prepared to do his 
part in preventing, as well as m ameliorating, 
conditions nhicli might cause such symptoms 
The scope of such activities may vary from 
simple, obvious advice to full scale cooperation 
with the illuminating engineer, the architect and 
the decorator With his understanding of indi- 
vidual differences and needs, his freedom from 
commercial bias and his awareness of the part 
played by good lighting m the comfort and wel- 
fare of the eyes, the ophthalmologist occupies 
an important position m this phase of public 
health service The purpose of this brief report 
is to outline the basic facts and principles of 
good lighting so that the ophthalmologist may 
be well guided in his individual or cooperative 
efforts to alleviate or avoid distress qrising from 
defective illumination 

LIGHTING TERMS AND UNITS 

The ophthalmologist is not concerned with the 
rigid mathematical and operational expressions 
used by radiation engineers To him lighting 
IS the science of creating and distributing light, 
vhich he desciibes as radiant energy evaluated 
according to its capacity to produce r isual sensa- 
tion Since all practical sources of light include 
neighboring bands of radiations (mfra-ied or 
ultiaviolet), these portions of the spectrum are 
included in his considerations as coincidental 
factors and are evaluated ph^^siologically Light 
(a tempoial concept) and illumination (an aieal 
concept) are not differentiated One ma) over- 
look this lack of rigor, without condoning the 
meaningless phrase “foot candle power,” so often 
encountered in ophthalmologic writings 

It will gieatly facilitate the problem for the 
ophthalmologist if he will adopt three simple 
concepts 

From the Knapp Memorial Laboratories, Institute of 
Ophthalmo!og% 


1 Soil} ce — ^The souice of light is evaluated m 
terms of power of which the candle (c) is the 
unit 

Illnmmatton — The illumination at the work- 
ing plane is evaluated chiefly wnth reference to 
the distance of the working plane from the 
source 

3 Biightness — This term, again a power 
term, may refer to the source itself (intrinsic 
brilliance, expressed as candles per square centi- 
meter or per square inch or per square foot) 
or to light reflected toward the eye from an 
object 

Simple units to express measurements of these 
three factors may now be derived 

Source — ^The candle is the unit of luminous 
intensity As a power term it expresses the 
intensity of the source It is an antiquated con- 
cept, dating from the earliest attempts at evalua- 
tion and control of lighting The old English 
sperm candle (six to a pound), which burned at 
the rate of 120 grams of spermaceti per hour, 
was taken as a standaid This standard has 
now'^ been conserved by international standardiz- 
ing laboratories m terms of incandescent lamps 

This candle flame emits luminous, or light, 
flux in all directions The amount of this light 
flux encompassed in a unit solid angle (stera- 
dian) IS the unit called a lumen If the candle 
flame is condensed to a point and this point is 
situated at the center of a sphere with a radius 
of 1 foot, the amount of light falling on 1 square 
foot of the sphere is 1 lumen , and since the area 
of such a sphere is 4 tt square feet, there must 
be dvr, or 12 57 lumens, emitted by 1 candle 

Ilhimwaiio )} — Illumination is the intensity of 
concentiation of light falling on a particular 
surface, and one unit of measurement is the 
foot candle (ft c) The foot candle is defined 
as 1 lumen per square foot In the example 
chosen, since every part of the sphere is 1 foot 
aw^ay from a source of 1 candle power, each 
square foot of the sphere receives 1 lumen, and 
the illumination is 1 foot candle 

If the surface were not spherical, but were a 
plane tangent to the sphere, the illumination 

] 
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would be 1 foot candle only at one point on the 
plane, and it would be less than 1 foot candle 
on all other points, the intensity depending on 
the distance from the point source of 1 candle 
pow^er and the angle of incidence 

It IS thus seen that the illumination (which 
means intensity of light flux, and hence the 
phiase ‘ intensit}'^ of illumination” is redundant) 
varies w ith three factors the power of the 
source, the distance from the source and the 
angle of incidence However, these tin ee factors 
operate differently It is worth remembering 
that the illumination varies directly with the 
powder of the source , that is, if a 2 candle powei 
lamp IS substituted for a 1 candle pow'er lamp, 
the illumination is doubled This is a direct 
proportion 

The variation with distance is not direct, 
illumination is inversely proportional to the 
square of the distance from the source This 
IS the inverse square law', applicable to all ladia- 
tion, and it means that in order to obtain the 
same illumination at 2 feet as at 1 foot the powei 
of the source must be increased by 2- , or, again, 
a 100 candle power lamp which gives an illumi- 
nation of 100 foot candles at a distance of 1 foot 
gives at a distance of 2 feet onl}' or 25, 
foot candles, at a distance of 5 feet ^ , or 4, 
foot candles and at a distance of 10 feet , or 
1, foot candle This is an important considera- 
tion and IS the chief reason for supplementing 
general room illumination wnth local fixtures It 
should be noted in passing that the inverse square 
law applies rigidly only to point sources and 
practicall)' is valid onl} for long distances wdien 
large sources are used It is invalid wdien the 
distance is less than five times the dimension of 
the source Thus, the illumination from large 
luminaires or from nearb}' tubulai lamps needs 
to be measured, rather than calculated 

Finalty, if the light does not strike the sin face 
perpendicularly but is incident at an angle, the 
same amount of flux is distributed ovei a larger 
area, and the illumination consequently de- 
creases The amount of the decrease can readily 
be showm to be equal to the cosine of the angle 
of incidence This is knowm as the cosine law 

Biightness — It is obvious that only the light 
which enters the e 3 'e is useful for seeing and 
that unless one is loolcmg at self-luminous ob- 
jects this light must be reflected The amount 
of light reflected from an object will vary with 
the amount of light incident on it and with its 
physical characteristics (reflectance) A wdiite 
object w'lth high reflectance will appear brighter 


under a given illumination than a dark object 
with low reflectance The ratio (percentage) 
of the amount of light reflected from an object 
to the amount of light incident on the object is 
a measure of its reflectance and determines its 
brightness 

The simplest expression of brightness in 
terms of the units we have derived is the ap- 
parent foot candle If an object is illuminated 
wnth 100 foot candles and has a reflectance of 
80 per cent, 80 of these 100 foot candles will be 
reflected back, and the object will have a bright- 
ness of 80 apparent foot candles In England 
the term equivalent foot candles is used Or 
brightness can be expressed in terms of lumens 
per square unit of area If 1 lumen is emitted 
or reflected from each square centimeter, the area 
has a brightness of 1 lambert (L) This is very 
high brightness, and for most practical situations 
a smaller unit is desired Such a unit is the 
milhlambert (mL), or 0001 lambert If the unit 
area is taken as the square foot, a surface emit- 
ting or reflecting 1 lumen per square foot has a 
brightness of 1 foot lambert (ft L) Since there 
are 1,076 sq cm in 1 square foot, the foot lambert 
equals 1,076 milhlamberts, that is, the foot lam- 
bert, the milhlambert and the apparent foot 
candle, as expressions of brightness, are practi- 
cal!}' interchangeable 

A point which often puzzles the ophthalmolo- 
gist IS w'hy the brightness of an object does not 
noticeably decrease as one recedes from it We 
have frequently been asked, for example, what 
the illumination of a test chart is to a patient 20 
feet (6 meters) aw'ay It is a fact that brightness 
as a sensation does not obey the physical law of 
inverse squares, but is practically independent of 
the view'ing distance The explanation of this 
is that the size of the retinal image varies in- 
versely as the square of the distance, just as does 
the amount of light reflected from the object 
Tlie tw'o are thus in compensating relationship, 
and the unit density of light in the retinal image 
is independent of distance for a constant size of 
pupil In other words, w'lth increase of viewung 
distance the smaller amount of light entering the 
eye is concentrated into a proportionately smaller 
retinal image, and the projected image is there- 
fore of approximately the same brightness what- 
ever the viewnng distance There should be little 
change of brightness for different distances of 
view'ing if the size of the pupil of the eye is 
maintained at these distances 

In estimating illumination the beginner may 
be perturbed by the fact that whereas the units 
and piinciples so far discussed use the candle as 
a basis of powei most lamps at present are rated 
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in terms of \\ atts This difficulty can be lessened 
by considering the rated luminous efficiency of 
lamps and the lulmnous efficiency of the candle 
Most incandescent sources used at present for 
illumination are tungsten filament, gas-filled 
(type C) lamps They are rated both in watts 
per spherical candle power and in lumens per 
i\att The lumens per watt rating is about 11 5 
for the 75 ^^att size, 14 for the 100 watt size and 
16 1 for the 500 watt size Since the most com- 
monly used lamps are the 75 to 100 watt sizes, 
12 5 lumens per watt may be taken as a rough 
average As has previously been noted, a 
standard candle emits 4 tt = 12 57 lumens , hence 
in this range (75 to 100 watts) 1 watt may be 
taken as equal to about 1 candle power Such 
approximations as we have suggested are fre- 
quently used in illumination surv^eys, in which 
precise calculations are neither worth while nor 
desirable After all measurements or estimations 
have been made, it is usual to add as much as 
50 per cent to estimated requirements because 
of the progressive deteriorating influence of 
soiled walls, ceilings and other reflecting sur- 
faces, the gathering of dirt on bulbs and fixtures 
and the loss of efficiency due to aging of lamps 
The elementary concepts of lighting units and 
terms may be summarized thus 

1 Sources of light are rated m power terms, 
the unit of which is the international candle 
Light sources are rated m terms of candle power 
or watts For 75 to 100 watt type C lamps, 1 
watt IS roughly equal to 1 candle power 

2 Luminous flux is a photometric quantity, 
the unit of vhich is 1 lumen One lumen is de- 
fined as the quantity of light lequired to illumi- 
nate 1 squaie foot to an average intensity of 1 
foot candle 

3 Illumination is a photometric quantity, ex- 
pressed in teims of lumens and areas 

1 lumen pei quare foot == 1 foot candle (ft c) 
1 lumen per square meter == 1 lux (lx) 

1 lumen per square centimeter = 1 phot (ph) 
1 foot candle = 1 076 milliphots = 10 7 lux 

4 Biightness is a photometric quantity, ex- 
piessed in terms of lumens and areas Its unit 
IS the lambert, defined as the brightness of a 
peifectly diffusing surface emitting 1 lumen per 
squaie centimetei 

1 lambert = 1,000 milhlambeits (mL) 

An appaient foot candle, an equivalent foot 
candle and a foot lambert are terms for brightness 
describing the biightness of a perfect!}' diffusing 
suiface emitting 1 lumen per square foot 
1 foot lambert ) 

1 apparent foot candle }-==l 076 niilhiamberts 
1 equnalent foot candlej 


5 Intrinsic brilliance is a photometric quan- 
tity, expressed m terms of candle power and area 
Its unit IS the candle power per square inch It 
IS usually applied to source or transmitted light, 
rather than to leflected light 

PHOTOMETRY 

The measurement of illumination is based 
fundamentally on the inverse square law of 
spread of illumination (fig 1) Two fields are 
presented to the eye for comparison, the illumina- 
tion of one of which is loiown and that of the 
other IS to be measured By a comparison of 
the squares of the distances of the two sources. 
It IS a simple matter of arithmetic to compute 
the value of the unlmown illumination Ad- 
justment IS made of the distance of one of the 
two sources of illumination until the two fields 



Fig 1 — Diagram illustrating the inverse square law 
The amount of light received on a surface 2 feet 
distant from a standard candle is —— or one-fourth 
(YY) the amount received at 1 foot 

are judged to be of equal brightness Various 
illuminometers with calibrated scales are on the 
market for making these measurements readily 
the best of which from a practical point of view 
IS the Macbeth illummometer Still more con- 
venient, if less accurate, are the various light ' 
meters, based on the reaction of the photoelectric 
cell to intensity of light These can be used for 
a rough measure of the illumination at any plane, 
but since they are not provided with a checking 
device and their response to intensity of light 
vanes vith age and use, they cannot be relied 
on for more than a rough estimate without being 
frequently rechecked Also, they are not applica- 
ble to light of a spectral composition differing 
from that for vhich they vere calibrated It 
cannot be denied, however, that they provide a 
comenient “vest pocket” means of obtaining an 
approximate estimate of the illumination given 
b} tungsten lamps, for which they are customarily 
calibrated Ov ners of a photoelectric photometer 
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should be cautioned that such an instrument is 
an extremel}'^ delicate mechanism which should 
be handled gentty Failure to heed this caution 
will soon result in an instrument which is badly 
out of adjustment With gentle treatment and 
frequent calibration against known standards, 
these devices seiwe a useful purpose 

ILLTJillNANTS 

Practicall)'’ all light comes from one of two 
sources incandescent bodies and luminescent 
bodies By far the gi eater portion of light used 
at present comes from incandescent sources 
This includes sunlight, electric filament lights, 
arc lights and all flame sources Such light is 
accompanied by a high percentage of infra-red 
radiation and, the amount depending on its tem- 
perature, some ultraviolet radiation All hot 
bodies aie inefficient sources of visible radiation 

Luminescence — light from cold bodies — is the 
only efficient source of visible radiation Lumi- 
nescence may be classified as follows 

1 Electroluminescence, light fiom cathode 
rays, at present is not important except for 
special work This source will probabl}'- be of 
greater importance in the future 

2 Tnboluininescence, light produced by fiic- 
tion and crushing, is of no practical importance 

3 Chemoluminescence is light arising from 
chemical action, such as the bioluminescence of 
fireflies and sea animals The oxidation and 
reduction of the lucifenn-luciferase sj’^stem holds 
piomise of future application to human needs 

4 Photoluinmescence, light pi oduced by trans- 
formation from short wave radiations into visible 
radiations, includes fluorescence (light produced 
during activation) and phosphorescence (light 
continuing after activation has ceased) 

The most widely used form of luminescence is 
exemplified m the piesent fluorescent tube lamps, 
introduced in 1938 These consist essentially of 
a glass tube with an electrode sealed m each end 
An arc is produced by current flowing between 
these electrodes through mercury vapor contained 
within the tube when the lamp is connected to the 
proper powei supply This arc generates some 
visible radiation, or light, but much more invisible 
ultraviolet energy, which excites fluorescent 
chemicals coated on the inside of the tube Un- 
like the ordinary incandescent lamp, the goal of 
fluorescent kmps is not to produce a maximum of 
light directly but, rather, to generate efficiently 
short A\ave ultraviolet radiation and then to em- 
plo}^ fluorescent chemicals or “phosphors” which 
can effectively convert that ultraviolet energy into 
\nsible light A low pressure mercury arc pro- 
duces an abundance of one particular wavelength 


m this short wave ultraviolet region, 2,537 ang- 
stroms, and phosphors are selected and blended to 
lespond efficiently at that wavelength Various 
phosphors are used to produce different colors 
of light ^ 

Of general artificial illummants present use is 
confined almost exclusively to gas-filled (type C) 
tungsten filament incandescent lamps and to 
fluorescent lamps The latter have various ad- 
vantages and disadvantages and will be con- 
sidered separately 

PRINCIPLES OF APPLICATION 

The ophthalmologist is most frequently re- 
quested to give advice as to the best kind of light 
and the intensities required Such questions 
cannot be answered categorically, since the an- 
swers will vary with the person, the task to be 
performed and the surroundings 

The enumeration of five general principles may 
here prove helpful to the ophthalmologist when 
he is called on to evaluate a lighting system or 
to give advice regarding lighting 

Intensity — A whole library might be filled 
with what has been iintten on the subject of 
levels of illumination, usually to the neglect of 
other factors, and the end has not been reached 
Several catalogues of job analyses and their 
illumination requirements have been published 
by the Illuminating Engineering Society,” the 
American Institute of Architects and other na- 
tional organizations 

In general, over the last fifty years there has 
been an upward trend m the recommended levels 
of illumination, particularly for work involving 
fine discrimination 

In 1896 Katz reported that 0 4 foot candle was 
the best average illumination when speed of read- 
ing was involved and argued that an illumination 
twenty-five times as intense as the threshold 
value was sufficient Most authors up to 1912 
recommended 2 to 4 foot candles as the optimum 
In view of the lighting fixtures of those days, 
it IS probable that the low intensities prescribed 
i\ere conscious or unconscious attempts to elimi- 
nate excessive contrast or glare, moreover, light 
sources of high efficiency had not been developed 

Troland® in 1931, after the most extensive 
review of the literature on this subject ever 
undertaken concluded 

1 Amick, C M Fluorescent Lighting Manual, 
New York, McGraw-Hill Book Compan 3 % Inc, 1942 

2 Recommended Practice of School Lighting, New 
York, Illuminating Engineering Society, 1938, Recom- 
mended Practice of Office Lighting, ibid 1939 , Recom- 
mended Practice of Industrial Lighting, ibid , 1942 

3 Troland, L T Analysis of the Literature pn- 
cemmg the Dependency of Visual Functions on Blum- 
ination Intensity, Tr Ilium Engm Soc 26 107 (Feb ) 
1931 
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. . the vast majority of industrial operations can 

be earned out at maximum efficiency with an illumina- 
tion intensity in the neighborhood of 10 ft-c and many 
of these operations can be done equally well at 1 ft-c 
where contrasts and sizes of details to be perceived are 
not of threshold dimensions 

These conclusions were stiongly opposed to 
numerous recommendations made m the past 
decade, chiefly by Luckiesh and his associates 
at the General Electric Corporation, who argued 
for levels fifty to one hundred times as high as 
those formerly considered optimum The argu- 
ment reached the lay press,* and charges were 
aired that the high recommendations were com- 
mercial propaganda 

The answer lies m the great range of adapta- 
bility of the human eye, which can function 
efficiently probably over a range of 10,000 1 It 
IS unfortunate that so much publicity and em- 
phasis have been given to this single factor of 
intensity Ophthalmologists who are interested 
111 getting details foi a specific problem are ad- 
vised to obtain a copy of the “American Recom- 
mended Practice of School Lighting” (or 
“American Recommended Practice of Industrial 
Lighting”)- from the Illuminating Engineering 
Society In these booklets high conseivative 
levels are given for almost all tasks 

The effect of changes of illumination on ocular 
fatigue in the zones ordinarily encountered, that 
is, between 10 and 30 foot candles, is relatively 
unimportant It is certain that continued use of 
the eyes, especially for fine woik, under values 
of an order of 1 per cent of these intensities will 
result in eyestrain and functional inefficiency, 
with possible organic damage A corresponding 
increase in these intensities to hundredfold values 
of artificial illumination will probably also result 
in eyestrain and ocular fatigue unless adjustment 
IS made in the quality and distribution of the 
light 

Qmhty — The quality, or spectral composition, 
of light is an important attribute so far as its 
effect on ocular efficienc} and comfort is con- 
cerned Most authorities agree that the more 
nearl}^ the quality of the light approaches diffuse 
daylight, the better it is In work involving 
color disci imination such spectral quality is es- 
sential Tungsten filament light is relatively 
deficient m green, blue and violet radiation as 
compared with da} light This invalidates it for 
color judgments, but for all ordinarj^ purposes 
it serves well Visual acuity is good under this 
light, and the preponderance of yellow radia- 
tions leaves It not unpleasing or uncomfortable 

4 Light and Heat, Time 31 30 (Starch 28) 1938 


to most people Theie are some persons, how- 
ever, who find themselves able to work longer 
and with less fatigue under artificial daylight 
Both of us belong in this group, and we recom- 
mend artificial daylight for others so constituted 
The units manufactured by the Macbeth Day- 
lightmg Company will be found satisfactory for 
peisons who are comfortable when working or 
reading under daylight but who experience dis- 
comfort when using tungsten lamps We know 
of no other commercial artificial daylight product 
of which this can be said The “blue bulbs,” 
so-called daylight bulbs, do not yield light of 
daylight quality, oi even approach it They 
represent perhaps a 15 pei cent step m the 
direction from Mazda to north skylight For 
the sake of precision, we should state the quality 
of our illumination m terms of one of the three 
internationally standai dized illummants — illumi- 
nants A, B and C of the International Commis- 
sion on Illumination The first, illuminant A, 
may be taken as a qualitative standard of 
tungsten filament light in units of 200 watts or 
above Illuminant B may be taken as the quali- 
tative standard for white light or sunlight of 
apparent color temperature near 5,000 K , and 
illuminant C is the standard for “daylight” lamps, 
approximating light overcast slcylight of a color 
temperature between 6,500 and 7,000 K 

Conhast — ^An important factor m evaluating 
or prescribing lighting is the contrast involved 
in the work being done High contrast means 
mci eased visibility Black on white can be dis- 
criminated very well under low illumination, 
whereas low contrast work requires more light 
This IS readily exemplified when one considers 
the lelative visual work required to sew with 
black thread on black cloth and that involved 
111 sewing with the same thread- on white cloth 
In the first instance a great increase in illumina- 
tion is required to offset the disadvantage of low 
contrast Contrast is frequently evaluated as 
pel cent and fitte'd into lighting prescriptions 
on that basis 

For example, printing ink reflects little (ap- 
proximately 4 per cent) of the light incident 
on It Good -white paper reflects about 80 per 
cent of the light incident on it The contrast 
of such ink and paper, then, is 4 per cent on 
80 per cent, or 76/80, wdiich equals 95 per cent 
If the ink reflects 8 per cent, the percentage 
contrast is 8 pei cent on 80 per cent, or 72/80, 
wdiich equals 90 per cent In evaluating the il- 
lumination to be used in reading, the following 
illustration may be used The material is printed 
m 8 point t}pe, with an average blackness of 
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8 pei cent (reflectance) The paper has an 
80 per cent leflectance The bnghtness con- 
trast IS therefore 90 per cent For such read- 
ing an illumination of 10 to 15 foot candles is 
recommended This level should be increased 
if (1) the visual angle is smaller, as with 6 or 
4 point t}pe, (2) the contrast is less, as when the 
papei is old, yellowed, smudged or of poor qual- 
ity, (3) speed and accuracy are needed, as in 
proof-reading, (4) the subject has poor eyes or 
a refractive error , (5) the subject has poor visual 
acuity with the best possible correction, or (6) 
the work requiies prolonged periods of concen- 
tration Good lighting m such a case increases 
usual efficiency, speed of seeing and comfort 
DisUihuUon — Distribution is an important 
factor in good lighting Glare and its evil con- 
sequences, although a result of faulty distribu- 
tion, will be considered separately The dis- 
tribution of light in the field of vision affects 
all the component visual functions, as well as 
the integiated act itself However optimal other 
conditions may be, extreme variations in in- 
tensity occurring in the field of vision produce 
disturbing effects on the eye, and the disturbance 
IS directl}' propoitional to the size and intensity 
of the disturbing source and its proximity to 
the line of sight Under certain conditions these 
extreme contrasts are desirable, as when an 
object near the threshold of acuity must be made 
visible, but in general pronounced and useless 
differences in brightness in the field of vision 
contribute to ocular inefficiency and the produc- 
tion of fatigue This is especially true when 
the eye in its movements must subject the central 
portion of the retina to frequent and sudden 
changes in intensity of stimulus , the inability of 
the macula to meet these demands for repeated 
lapid adjustment results in temporary partial 
blindness — central scotoma For greatest com- 

fort the entire field of vision should be well and 
evenly illuminated, with perhaps a mild increase 
in the area of the working j^lane 

Unsteadiness of illumination is another source 
of fatigue, by producing incessant demands on 
the eye for readjustment Under certain condi- 
tions, such as flicker, it is quickly and unpleas- 
antl}’^ effective Cloud or smoke shadows fre- 
quently cause rapid and annoying alterations 
in light values near windows 

Diffusion is related to distribution and shares 
its importance Diffuse light does not cast sharp, 
dense shadows As with contrast, under certain 
conditions these sharp shadows may add to visual 
efficienc}, but these special conditions do not 
detract from the general statement that the more 
diffuse the light the better it is tolerated by 


the eye Lancaster has characterized diffusion 
as an important quality of good lighting and 
has indicated a rough test for this quality A 
pencil held a few inches from the paper, book 
or work to be viewed should not, and will not, 
cast a sharp shadow if the light is properh 
diffused 

Glai e — Glare is a factor in faulty distribution 
Glare has been defined as useless light in the field 
of vision Its importance increases as it ap- 
proaches a position on the line of sight Glare 
maj^ be diffuse, specular or direct Diffuse glare 
IS the type experienced outdoors from too high 
intensities Specular glare is the type produced 
by mirrors, highly polished metal and furni- 
ture, glossy paper and other shiny surfaces 
Light specularly reflected from an object is not 
focused into an image on the retina It is repre- 
sented merely by a spot of unfocused light If 
focused, It would form an image of the source 
of light, not of the reflecting object However, 
m looking at an object one focuses for it, not 
for the source of light Light diffusely reflected, 
since it begins its effective origin at the reflect- 
ing surface, forms an image alone of that surface 
on the retina One thus sees objects only b) 
diffusely reflected light The light specularly 
reflected, since it forms an overlay of unfocused 
light on the image, blurs that image and is there- 
fore not an aid, but a hindrance, to vision There 
are three methods by which one may combat 
this type of glare (1) The direction of the 
light may be changed, (2) the light may be 
completely diffused, or (3) specular reflection 
may be eliminated, partially at least, by Polaroid 
Of the three methods, the first is the most piac- 
tical and least expensive Rhoads ® gave a test 
for this type of glare A fairly large mirror is 
placed on the working plane or where a book 
is to be held for reading If any light sources 
can be seen in the mirror, then the working 
plane, the position of the body or the light souice 
should be adjusted until the reflections disappear 
Another method b} which one may ameliorate, 
though not wholly avoid, such specular reflection 
IS to make the light sources as extensive as 
feasible, thereby permitting a i eduction m then 
intiinsic brilliance without reducing the illumi- 
nation 

Direct glare arises from bright objects in the 
field of vision, such as headlights out of doors 
or unshaded lamps indoors The unpleasant ef- 
fects of such sources of glare are, as already 
stated, directly proportional to the brilliance of 

5. Rhoads, J N A Reflecting Book Marker for 
Teaching Readers How to Avoid Eve Strain, Ophth 
Rec 2 416-419 (Aug) 1913 
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the object and its proximity to the line of sight, 
so that a 100 watt lamp 10 degrees from the line 
of sight will produce about as much glare as a 
200 watt lamp 15 degrees from the line of sight 
In order to avoid or reduce glare, the brilliance 
of light sources should be kept as low as possible 
Reduction in the biilliance of the source will re- 
duce the illumination unless compensation is made, 
and this compensation takes the form of increase 
in the area of the source Hence large sources 
of low intrinsic brilliance, achieved through 
luminaire design, diffusing glasses or semi-in- 
direct lighting, are distinctly preferable to small, 
bright sources (fig 2) The whole evolution 
of lighting engineering in the past two decades 
has been in this direction An excellent rule 
for one to follow in evaluating or prescribing 
such compensation is that the brightness of the 



Fig '2 — Types of lighting fixtures 

In this figure A shows direct lighting B, semidirect 
lighting, C semi-direct lighting and D, indirect light- 
ing 

Three decades ago most lights had either no fixtures 
or were equipped with fixtures of type A At present 
luminaires are preponderantly of type C 

source shall not be more than twenty (pref- 
erably ten) times the brightness of its back- 
ground and, further, that the intrinsic brightness 
of the souice shall not exceed 3 (prefeiably 1) 
candles per square inch 

A few 1 ules of thumb suggestions ma}^ be help- 
ful to one in evaluating oi prescribing for an 
illumination situation 

1 The intensity of light, or the illumination 
level, IS to be selected with reference to the 
patient and the nature of the ivork he is to do 

2 The quality is evaluated with reference to 
the task to be perfoi med and the patient’s prefer- 
ences Illummant C, standardized by the In- 
ternational Commission on Illumination, is man- 
dator) for most Moik involving color judgments 
and is pieferied for general purposes by a large 
mimbei of subjects 

3 The conditions of contrast haie an im- 
poitant bearing on the mtensit) and quality 
iccommended 


4 The distribution should be as even and 
diffuse as possible Pronounced differences in 
brightness should be avoided The Lancaster 
test for diffusion is helpful 

5 Glare is to be looked for and ameliorated 
or avoided The Rhoads test for specular glare 
is helpful 

The background is to be kept diffusely illumi- 
nated A good rule is that the ratio of illumina- 
tion of the working plane to the background shall 
not exceed 4 1, and preferably should be less 
The ratio of brightness of the source to that of 
the background should not exceed 20 1, prefer- 
ably 10 1, and the intrinsic brilliance of the 
source should not exceed 3 (preferably 1) can- 
dles per square inch In order to achieve an 
evenly diffuse illumination of 15 to 20 foot 
candles m a room with light walls and ceilings, 
there will be required (if a tungsten filament 
type C illummant is used) about 2 to 3 watts pei 
square foot of floor space Higher general levels 
are rarely required and should not be recom- 
mended except under special circumstances, since 
the excessive infra-red radiations of such sources 
(90 per cent) would cause unpleasant heating 
m the summer time and might necessitate air 
conditioning 

FLUORESCENT LIGHTING 

The ophthalmologist will frequently be re- 
quested to give advice concerning the fluorescent 
tube lighting, introduced m 1938 This type 
of lighting has been growing m use and impor- 
tance In spite of SIX years of development, 
much IS to be desired, and it is too early to give 
an unqualified opinion It is obvious that one 
great fault has been inadequate design of fixtures 
to hold these tubes The present period may 
be analogous to the middle teens, after the intro- 
duction of the gas-filled, unfrosted Mazda lamp 
The present fluorescent tubes are too bright for 
comfort when unshielded, and most installations 
carry little or no shield The intrinsic brightness 
of the 30 watt Mazda F lamp is 5 5 candles per 
square inch for the 3,500 degree white light tube 
and 4 5 candles per square inch for the daylight 
tube All Mazda fluorescent tubes, except for 
the 14 and 15 watt types, have a brightness of 
over 3 candles per square inch 

When the lamp is used close to the work, as 
a desk lamp m the usual position at the bacK 
of the desk, the glare from specular reflection is 
pronounced This fault is partially obviated if 
the lamp is placed along the side of the desk or 
table, on the left side for a right-handed person 
and on the right side for a left-handed person 
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The advantages of the fluorescent tubes are 
their high lumen per •watt efficiency and the 
flexibility, within a limited range, -with -which 
their color value can be changed 

They do not, however, and probably cannot 
be made to, give the spectral curve of daylight, 
and time and experience are necessary to show 
whether deviations in this respect are deleterious 
The fluorescent tubes are best suited for installa- 
tions m large areas and are particularly useful 
m an -conditioned interiors because of their rela- 
tively low heat ouput They should alwa 3 ^s be 
mounted high Their recommendation for small 
rooms m the present state of development of 
the lamps and fixtuies is questionable 

Many people, sensitive and insensitive, woik 
happily, efficiently and comfortably under fluores- 
cent lighting Many others, and they are not 
neurotic oi leactionary persons incapable of ab- 
sorbing new ideas, have experienced discomfort 
and great unpleasantness since the installation of 
fluorescent lighting Common complaints are 
ocular fatigue, burning of the eyes, headache, 
tearing and a feeling of sand in the eyes 
At the Knapp Memorial Laboratories, where 
studies on fluorescent lighting have been carried 
out, we have been inclined to explain the un- 
pleasant effects of this type of lighting in teims 
of six factors (1) flicker, either (a) total or 
(&) electrode, (2) spectial quality, (3) high 
intrinsic brightness , (4) radiation of wavelength 
of 312 to 313 millimicrons, (5) lag of emission 
in the blue-green-yellow portion of the spectrum, 
and (6) stroboscopic effect 

The total flicker is usually due to insufficient 
voltage or to deteriorated lamps, although elec- 
trode flickei has frequently been seen when 
neither of these factors was apparently present 
The spectral quality, we are sure, affects color 
vision and may produce unpleasant psychologic 
effects Probably the chief difficulty arises from 
the high intrinsic brightness, which vanes from 
5 5 candles per square inch, m the 30 watt white 


light tube, to 3 3 candles per square inch, in 
the 40 watt daylight tube We strongly believe 
that intrinsic brightness should be kept below 3, 
preferably 2, or even 1, candles per square inch ' 
We feel sure that diffusing covers for fluorescent 
tubes will be used more and more in the future 

Fluorescent tubes emit a fairly stiong double 
line at 312 to 313 millimicrons Some of this 
radiation may pass through the glass of the tube 
Quantitative measurements aie at present under 
way to evaluate this factor, which may prove to 
be important Ultraviolet radiation of this wave- 
length might -have two effects Such rays are 
abiotically active, and since the effect of such 
radiation is cumulative, prolonged exposure 
might result in irritation of the cornea and con- 
junctiva Another, and so far unconsidered, 
effect IS the intraocular fluorescence which might 
be produced if this radiation reaches the lens 
of the eye, in this case the overwash of fluores- 
cent light generated within the eye might be very 
unpleasant 

The lag of emission of the blue-green-yellow 
components from a fluorescent tube results from 
the difference in excitation periods of the various 
phosphors used in coating the tube and may 
easily be demonstrated by observing such a tube 
in action through a stroboscope There is a 
large, brief, blue peak, followed by other com- 
ponent colors Whether this “blue beat,” or the 
lag of emission of the other colors, has any visual, 
physiologic or psj^chologic significance is not yet 
known . 

Finally, the well known stroboscopic effect of 
fluorescent lights makes them unpleasant for the 
illumination of rapidly moving machine parts 
This effect can be partly overcome by use of 
multiple, out of phase tubes, but the best ratio 
so far achieved has been 3 to 1 (a Mazda in- 
candescent lamp being used as 1) Fluorescent 
lighting should not yet completely displace the 
more conventional types 

23 East Seventy-Ninth Street 



ANALYSIS OF CASES OF ANISEIKONIA 

BEULAH CUSHMAN, MD 

CHICAGO 


The doubts enumeiated in an editorial by 
Crisp ^ suggested the following presentation 
of and comments on cases of aniseikonia 

The patients who come for examination foi 
aniseikonia have been well described by Post - 

[Thej are] only those \sliom he [the ophthalmologist] 
has failed to rehei^e with the usual lenses and 

vho, in general, are bothered by ocular as 

well as other trnialities and often ha\e exhausted Ins 
patience Thus, the aniseikonic clinics ha^c become the 
rendezvous of the most difficult patients for whom to 
obtain comfort That anything good is accomplished 
for these patients is the miracle 

Crisp’s first question \\as how large a propor- 
tion of tlie ocular difficulties apparently relieved 
b}^ prescription for aniseikonia tvere capable of 
relief in no other tvay, and, second, w hat propor- 
tion could have been relieved by more complete 
accuracy in refractive measurements wutliout 
the aid of size lenses 


(table 1), and of this number 97 examinations 
w ere complete enough to allow for analysis 
Sixty-one patients showed an appreciable amount 
of aniseikonia, 17 showed no aniseikonia, and 
19 had such pooi fusion that examination was 

Table 1 — Data on Patients tvitli Amscikoma 


Patients with aniseikonia 

Comfort with iseikonic lenses 14 

Improvement with iseikonic lenses 3 

Iso improvement with Iseikonic lenses 4 

Readme difflculties 3 

Patients reexamined 20 

Patients with no aniseikonia 17 

Patients with poor fusion 10 


impossible until after some form of muscle 
training 

Iseikonic lenses were ordered for 24 patients, 
and of this number 14 stated that they had ob- 
tained complete comfort, wuth disappearance of 


Table 2 — Data on Three Patients 'cvith Reading Difficulties Given Iseikonic Lenses 


Name 

Age, 

Yr 

Improve 

meat 

Prescription 

Comment 

B 

17 

+ 

(R) +2 50 D sph C — OSO D cjl , ax 103, 
vision 20/10 

(B) + 2 50 D sph C — 0 50 D cyl , ax 15 D 

0 50 % over all magniflcation C 1 50% men 
dional magniflcation, ax 90 (vision 20/10) 
September 1942 

Divergence insufBciency, reading ability 
improved, no symptoms of asthenopia 

N 

10 

+ 

(R) —0 75 I) sph C 0 75% over all magnifl 
cation (vision 20/20) 

(B) — 0 50 D sph (vision 20/20) 

November 1943 

Considerable improvement the first two months 
Patient did better later, but performance not 
up to average or to his intelligence quotient 

M 

16 

+ 

(B) +2 75 I) spb C — 075 B cjl , ax 25 D 

1 5 A (vision 20/11 2) 

(B) +2 50 D sph C — 0 75 D cyl , ax 150 D 
1% mendional magnification, ax ISO 
(vision 20/15) 

September 1941 

Convergence insufficiency alternate macular sup 
pression September 1943 Aniseikonia un- 
changed, reading ability improved, with correc 
tion of muscle balance 


Since September 1942 I have made the exami- 
nations for aniseikonia of the patients referred 
to the department of ophthmalology of the North- 
Avestern University Medical School One hun- 
dred and seventeen examinations have been made 


From the Department of Ophthalmology, North- 
W'estern University Medical School 

Read at the Eightieth Annual Meeting of th( 
American Ophthalmological Society, May 29, 1944 
Hot Springs, Va 

1 Crisp, W H Aniseikonia Doubts, editorial 
Am J Ophth 26 1329 (Dec) 1943 

2 Post, L T Future of Aniseikonia, editorial 
Am J Ophth 26 321 (March) 1943 


their asthenopic symptoms Three reported that 
the condition was improved, and 4 noticed no 
improvement 

Of this number, 3 students, aged from 10 to 17, 
who had reading difficulties were given iseikonic 
lenses after a complete general study and 
remedial reading efforts had given little help 
(table 2) The 3 patients show^ed some improve- 
ment immediately after use of the lenses The 
high school student in his last year, as a senior, 
did the best work of his twelve years in school 
but continued to find reading a slow process The 
other high school student, in her first year, im- 
9 
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lav suppression or convergence insufficiency Two 
of these 7 patients were able to take off their 
glasses except for reading when the muscle 
balance was improved Two had associated 
glandular dyscrasia, and the glasses were dis- 
carded after specific medication The measure- 
ments of the size difference of the images was 
found to be practically the same for all patients 
as the values obtained at the previous examina- 
tions 

The 19 patients for whom the examination was 
entirely unsatisfactory had poor binocular vision, 
which included poor fusion with suppression, 
poor amplitude, divergence insufficiency or con- 
vergence insufficiency These patients were in- 
structed to return for reexaminations after im- 
provement of the muscle balance 


careful refractive corrections first is answered by 
the results with the patients who were made com- 
fortable with the iseikonic lenses, since the ma- 
jority of these patients had worn the same pre- 
scription for their refractive correction before 
size magnification was added , it is to be pointed 
out, also, that their muscle balance was normal 
or was restored to normal with simple treatment 
In answer to the second question, as to what 
proportion of ocular disturbances could have 
been relieved by greater accuracy in refractive 
measurements without the aid of size lenses, the 
corrected vision of the patients was excellent as 
a rule, and the refractive measurements were 
usually accepted, but the ocular muscle balance 
was frequently inadequate, and a satisfactory 
examination for aniseikonia was not possible until 


Table 7 — Data on Patients M ho Weie Uncomfo) table with Iseikonic Lenses 


Name 

Age, 

Tr 

Occupation 

Muscle 

Balance 

Prescription 

Comment 

E 

62 

Salesman 

Left hyper 
pliona 1 

(R) —0 50 B sph c — 0 50 B cyl , ax 146 ~ 

1 A base up (vision 20/16 
(L) — 1 25 B sph ~ — 0 50 T> cyl , av 180 C 

1 5% meridional magnification av 180 
(vision 20/16) 

Apnl 1942 

Eyes comfortable for short period 
after adjustment of eye wire 
distance same glasses previously 
without magnification 

P 

44 

Housewife 

Convergence 

insufficiency 

(R) +1 00 B sph ~ — 0 25 B cyl , a\ SO ~ 

0 7S% over all magnification (vision (20/20) 
(L) +1 25 B sph ~ — 0 50 B cyl a\ 150 
(vision 20/16) +1 50 B sph added 

February 1943 

Glasses for distance comfortable, 
reading glasses no help 

Q 

61 

Housewife 

Normal 

(R) +2 00 B sph C — 0 60 B cyl , a\ 180 2 
2% meridional magnification, a\ 90 (vision 
20/10) 

(L) +2 25 B sph C — 9 50 B cyl , n\ 175 ~ 
(for reading) +1 75% magnification 

June 1943 

Glasses good only for objects at 
arm’s length discarded after 
tvo weeks 

M 

47 

Office work 

Normal 

(R) +3 00 B sph U 4% meridional magnifica- 
tion a\ 90 

(L) -(-2 00 B sph (Jaeger test type 4) 

June 1943 

Reading glasses only 


Some of the remaining 17 patients who had 
aniseikonia of varying amounts had symptoms 
which indicated a general disturbance, and they 
were advised to return after this condition had 
received attention Two patients would not order 
the glasses for cosmetic reasons, and some pa- 
tients are receiving muscle training 

Any patient with an oblique astigmatism and 
a size difference should be tested with the space 
eikonometer, as this adaptation is not available 
for the standard eikonometer, this may account 
for failure in some cases 

COMMENT 

The answer to Crisp’s question of how large 
a propoition of the ocular difficulties apparently 
leheved by prescriptions for aniseikonia could 
ha\e been rehe^ed if the patients had worn the 


binocular fusion was improved and until it could 
be maintained With improvement in the main- 
tenance of binocular fusion, several of the patients 
Avere as comfortable without the glasses as with 
them 

It was also notable that many of the patients 
had never had any particular ocular discomfort 
until vision was improved with glasses, especially 
at the age of presbyopia, when it became neces- 
sary for them to wear glasses Then improved 
vision, Avith the binocular attempts, brought out 
asthenopic symptoms 

In conclusion, binocular fus’on and ocular 
muscle balance, together with refraction and 
size magnification should be considered of basic 
importance, for the comfortable use of the eyes 
as the “seeing organ ” 

Northwestern University Medical School 



UNUSUAL FORMS OF NYSTAGMUS 

WITH A REVIEW OF THE LITERATURE 

LIEUTENAN,T COLONEL HENRY C SMITH and CAPTAIN F REGIS RIESENMAN 

MEDICAL CORPS, ARMY OP THE UNITED STATES 


The puipose of this aiticle is to discuss seveial 
unusual and compaiatively laie foims of nystag- 
mus ulnch ue liave seen and to present a de- 
tailed leport of a case Two types of oculai 
n)stagmus \ohtional and occupational, and a 
form of mixed njstagmus due to compression 
of the upper cervical portion of the cord, aie 
considered 

Fundamentally n5stagmus may be of vestib- 
ular, ceiebellai, cerebral, uppei ceivical or 
ocular origin The optic system is involved in 
all forms, but it is only in the ocular t}pe that 
It is directly affected In all other cases it is 
involved indirect!} b} ua} of the vestibular 
s}stem The vestibulai system may be the seat 
of origin of irritative phenomena and tiansmit 
the abnormal impulses to the ocular system, or 
the pathologic change may be in the cerebium, 
the cerebellum or the upper cervical portion 
of the cord, in u Inch event the vestibular system 
together with the posterior longitudinal fascic- 
ulus, acts as a nucleus for the mediation of the 
abnormal impulses 

REPORT or CASES 

Case 1 — ISUxed nvstagmis, sccoiidaiy to compicsston 
of the nppo covical poiiion of the co)d 
A young soldier was admitted to the orthopedic sec- 
tion of the Walter Reed General Hospital, Washing- 
ton, D C, in the fall of 1941, with a compressed 
fracture of the body of the third cervical vertebra and 
mild involvement of the spinal cord Reduction was 
successfully earned out, and halter traction was applied 
The patient remained veil for about four weeks, then 
occipital headache developed, and he complained of 
constant motion of objects with fixation of the eyes 
and slight numbness of the upper extremities Neuro- 
logic examination re\ ealed nothing significant* except 
for a slight degree of hypesthesia, incomplete, in both 
arms and notable bilateral rotary nystagmus on direct 
gaze, in accommodation both for the near and for 
the far point On lateral gaze, the rotary nystagmus 
disappeared and was replaced by bilateral horizontal 
nystagmus, the quick component being in the direction 
of gaze The signs were interpreted as due to com- 
pression of the spmocerebellai pathways Roentgeno- 
grams showed fairly good reduction of the fracture, 
although there was slight displacement Further 
manipulation and traction were performed, and the 
symptoms finally disappeared. The patient had an 
uneventful convalescence 


Case 2 — Volitional nystagmus 
A young private was admitted to a general Army 
hospital in the winter of 1943, complaining of weakness 
and stiffness of the muscles of tlie legs and arms When, 
m the course of routine neurologic examination, the 
patient was requested to follow a cotton applicator 
with his eyes, he promptly volunteered that he could 
at w'lll move Ins eyes back and forth at a very fast 
latc, and he seemed proud of the fact Wlien he w'as 
asked to demonstrate this phenomenon, he promptly 
produced a bilateral horizontal nystagmus, of pendulai 
tjpe, fast rate and large amplitude He stated that he 
could keep up the motion for an indefinite period 
were it not that after fifteen or twenty seconds he 
became Iiglit headed and his eyes became tired Another 
case of \olitional nystagmus has been seen by one of 
us (H C S) 

Case 3 — Occupational nystagmus 
A sergeant aged 28, white, a draftsman, was admitted 
to an Army station hospital on Sept 1, 1943, wuth the 
complaint of blurring of Msion and a sensation of jump- 
ing of objects m the horizontal plane He w*as trans- 
fer! ed to an Army general hospital on September 10, 
w'lth tlie diagnosis of severe bilateral horizontal 
nystagmus, of undetei mined cause Vision was 20/50 
in the right eye and 20/50 in the left eye 

Histoiy — The patient was inducted into the Army on 
July 12, 1940 Vision at that time w*as 20/30 in each 
eye, and he had no complaints referable to the eyes 
The past and family histones were without significance 
Two months after induction the patient commenced 
w'ork as a map plotter, doing a considerable amount of 
dose work which involved plotting and triangulation 
Picscnt Illness — The first symptoms appeared in 
March 1941, approximately six months after the map 
work was begun After about five hours of work he 
experienced a sensation of draw'ing and aching in the 
region of the supraorbital ridges, accompanied by slight 
blurring of vision and the sensation of jumping of 
objects in the horizontal plane The duration of these 
attacks was ten to fifteen minutes A brief rest was 
followed by relief, and work could be resumed During 
the course of the next few* months the attacks became 
more frequent, and a longer period of rest was required 
before the symptoms disappeared Finally, how*evei , the 
periods of rest gave only partial relief, and by June 
1941 the patient was forced to do only part time work 
Vision at that time was 20/50 in each eye 
During the course of the next two years the patient 
continued to ivorlc with maps as a part time job, and 
he noted that prolonged use of the eyes greatly ag- 
gravated the blurring of vision and the sensation of 
jumpiness of objects Rest afforded some relief, 
although more or less permanent blurring and the 
sensation of to and fro motion of objects persisted 
Vision in February 1943 was 20/100 At that time, 
hoivever, he was doing class work at school in addition 
to the map w'ork and was using his eyes constantly 

13 
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He continued to work until the time of his admission 
to the hospital No progression or remission of symp- 
toms had been observed m the six months prior to 
his admission 

E xamxnation — Ph} sical examination, including a com- 
plete ophthalmologic and neurologic study, revealed 
nothing abnormal except for the ocular condition Vision 
was 20/50 in the right eye, with ability to read Jaeger 
test tvpe 1, and 20/50 — 1 in the left eye, with ability 
to read Jaeger test type 2, and was uncorrectable The 
fields of MSion were normal 

External examination revealed a moderate degree of 
horizontal nystagmus The pupillarv reactions were 
normal, and the pupils were round and equal on the 
two sides The transparent media were normal Slight 
blurring of the nasal sides of the optic disks was present, 
but this appeared to be within normal limits The 
tentatne diagnosis was nystagmus of ocular type, not 
associated with a neurologic condition This opinion 
was confirmed bj repeated careful neurologic exami- 
nations The oscillation of the eyeballs was in the 
horizontal direction, and the components of the njs- 
tagmus w ere of equal rate and amplitude, so that 
a pendular type of motion resulted Lateral gaze 
produced slight exaggeration of the rate but did not 
affect the amplitude The nystagmus was not influenced 
by accommodation There was no indication that the 
condition was of vestibular (labynntliine), cerebellar or 
cerebral origin 

The diagnosis was severe bilateral horizontal nys- 
tagmus of ocular tjpe and occupational origin 

COMMENT 

The occurrence of nystagmus tvitli lesions of 
the cold IS uncommon A review of the litera- 
ture, however, indicates that a number of cases 
have been reported It is assumed that in case 1 
the n3Stagmus was the result of interference 
with the spinocerebellar pathways, resulting in 
abnormal stimulation of the cerebellum, which, 
in turn, involved the optic system Oppenheim ^ 
stated that nystagmus may occur in cases of 
involvement of the spinal cord 

About 12 cases of volitional nystagmus have 
been reported in the literature The nystagmus 
was of the horizontal type Rea - stated that 
voluntar} nystagmus has been described by Pyle 
and Ball and others Cases of both the unilateral 
and the bilateral form have been reported Per- 
sons with voluntary nystagmus have never had 
true n3stagmus According to Bing,® nystag- 
mus not infrequently occurs m cases of h3Steria, 
and nystagmus may be produced voluntarity b3’- 
the hysterical person Hysterical nystagmus, un- 
like the oscillating nystagmus caused b3^ an 
organic lesion, is jerlcy and irregular 

1 Oppenheim, H Textbook of Nervous Diseases, 
translated bj A Bruce, Edinburgh, O Schulze & Co, 
1911, lol 2, p 703 

2 Rea, R L Neuro-Ophthalmology, ed 2, St 
Louis, C V Mosb 3 Company, 1941, vol 3, pp 65-71 

3 Bing, R Textbook of Nervous Diseases, St 

Louis, C V ^losby Company, 1939, chap 30, p 779, 
chap 2, p 93 * 


With 3 exceptions, miners’ nystagmus ex- 
cluded, a review of the literatuie of the past 
twent3-five years failed to leveal any case of 
occupational nystagmus Fuchs ‘ referred to the 
occurrence of nystagmus m compositors, which 
he ascribed to a strained position of the e3es 
^^^llson ® reported cases of n3^stagmus occurring 
m tram dispatchers and crane workers Mc- 
Cord ® gave an excellent description of occupa- 
tional nystagmus m tiain dispatcheis He re- 
ported 81 cases, m all of tvhich the nystagmus 
was of the horizontal type The condition is 
accepted to be of occupational origin and is 
attributed to continual motion of the large train 
sheet beneath the e3'es and the movement of the 
head and e3’^es over the tram sheet, both neces- 
sai3’^ m the continual recording of data con- 
cerned with movements of trains McCord also 
stated that among jewelers, draftsmen, composi- 
tois and persons doing similar close wmrk nystag- 
mus had occasionally been encountered (In 
1 instance a tram dispatcher who had not fol- 
lowed his occupation for eight years was ob- 
seived still to exhibit n3'stagmus ) McCord ” 
also stated that wdnle it requires fifteen to t^ventv 
3eais for miners’ n3stagmus to develop, the 
other forms of occupational nystagmus may ap- 
peal after as little as one year of work at the 
particular trade These forms of occupational 
itystagmus are not as severe or incapacitating as 
IS miners’ nystagmus 

The pathophysiology and the pathogenesis of 
occupational nystagmus are the lesult of the 
interaction of several factors namely, poor and 
improper illumination, the mechanical to and 
fro movement of the e3’^es incident to the par- 
ticular occupation, and retinal fatigue Ade- 
quate illumination is important in that the strain 
IS lelieved and the factor of retinal fatigue is 
minimized This is the all-important factor in 
miners’ nystagmus, so much so that the condi- 
tion is practically nonexistent when miners are 
provided with proper illumination The mechan- 
ical factor (the to and fro movements) ma3’- be 
mterpre;fed as a coordinated and purposeful act 
primarily provoked by an external stimulus which 
IS of the nature of an occupation requiring syn- 
chronized ocular activit3 Constant repetition 
leads to habitual and involuntary reproduction 

4 Fuchs, E Text-Book of Ophthalmology, ed 8, 
edited by A Duane, Philadelphia, J B Lippincdtt 
Compan}’’, 1924, p 342 

5 Wilson, S A K Neurology, edited by A N 
Bruce, Baltimore, William Wood & Company, 1940, 
\ol 2 

6 McCord, C P Occupational Nystagmus, in 
Tram Dispatchers, J A M A 96 1131 (April 4) 
1931 
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of the act, which foi no othei puipose assumes 
the natuie of an iiiepiessible impulse Both 
inopportune and excessive, the act develops into 
a habit spasm, oi tic, so that what started to 
be a physiologic adaptive process actually le- 
solves into a pathologic condition The added 
factoi ot retinal fatigue facilitates the estab- 
lishment of the habit, so that a dilemma is pre- 
sented In this lespect nystagmus may be looked 
on as a compensatoi)^ mechanism incited by an 
attempt at a^oldance of retinal fatigue by en- 
gaging more retinal elements in the visual effoit 
and pi otecting othei retinal elements Casten " 
stated the belief that nystagmus possibly results 
from the attempt at stimulation of more retinal 
elements in ordei to improve vision and stressed 
the importance of change of occupation, which 
he felt to be inipei ative Mackie ® stated that 
11} stagmus IS unknown in India, where the miners 
alternate mining with agiiculture He expressed 
the opinion that ii} stagmus is a physiologic 
adaptation, but uith potential iisks in the event 
of loss of contiol Kiieg® pointed out that the 

7 Casten, V G, in Berens, C The Eye and Its 
Diseases, Philadelphia, W B Saunders Company, 1936, 
chap 52, p 968 

8 Mackie, E S Miners’ Nystagmus, Brit M J 
2 258 (Aug 1) 1936 

9 Kneg, W J S Functional Neuroanatomy, 
Philadelphia, The Blakiston Compani, 1942, chap 9, 
P 130 


disturbance of the optic system which produces 
nystagmus may be due to lack of development 
of the macula, veiy poor vision, dim light or 
visual fatigue All these conditions dispose to 
inability to fix the macula on a point The two 
components of ocular nystagmus aie usually of 
uniform late, i e, the slow and the lapid com- 
ponent lack differentiation Rea," m discussing 
macular function, stated that nystagmus was 
a ph3^siologic adaptation m an effoit at the 
pievention of fatigue Citing Healy, he stated 
“At first the oscillations aie a physiological 
ps} cho-optical reflex, they become eventually a 
pathological habit-spasm ” Bing ® suggested that 
since optic nystagmus occurs in persons who 
aie amblyopic, the afferent aic through which 
the altered impulses are propagated may be 
the pi opnoceptive fibers, originating in the 
extraoculai muscles, and not the optic nerve 
With defective conditions of the retina, the 
nystagmus is brought about by the patient’s 
stiainmg the muscles in order to obtain a better 
definition of the object Such conditions include 
albinism , loss of maculai rods occurring in per- 
sons, such as miners, who work in dim light, 
and various other conditions pioducmg blind- 
ness This type of nystagmus may be an ocular 
device to “spread” the image over more rods 
and cones and thus to obtain better vision 
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There has been need in ophthalmolog}’’ for new 
mydriatic and c}cloplegic drugs H3fpersensi- 
tivity and idiosyncrasies to atropine and its 
derivatives are not uncommon Also, the dosage 
of the more potent members of the group is 
limited by undesirable systemic effects, e g , 
excitation and depression of the central nervous 
system, flushed face and dr3nng of secretions 
Finall3% the ocular effects of atropine and scopo- 
lamine are unduly prolonged and are not readil3 
counteracted Recently we have S3mthesized the 
fiist substitutes for the atropine series effective 
on the e3"e ^ The new mydriatic and cycloplegic 
drugs are surface active carbamic acid esters of 
the choline type and, therefore, are chemicall3'^ 
unrelated to atropine The ocular effects of 
the first of the new class of drugs have been 
reported previously - Herein are described the 
ocular pharmacologic effects and some clinical 
applications of dibutolme, a name for the latest 
and most effective member of the series 

Dibutolme sulfate (dibutylcarhamate of dime- 
thylethyl-; 8 -hydroxyethyl ammonium sulfate) is 
chemicalty related (fig 1 ) to carbammo3dcholine 
chloride but has different physical properties 
and antagonistic pharmacologic effects on 
the intraocular muscles , i e , dibutolme is sur- 
face active and mydriatic, while carbamin- 
03dchohne is surface inactive and miotic 
Sulfate salts of dibutolme occur as white crystals 
which readily dissolve m water to form a clear, 
colorless solution with a slightly bitter taste and 
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a faintly aromatic odor Heat and light result 
111 slow decomposition, but the solutions are 
stable at room temperature for weeks Partially 
decomposed solutions become less potent, but 
the decomposition products are not toxic The 
new drug is not an alkaloid and therefore does 
not have the considerable chemical incompatibili- 
ties of atropine 

Dibutolme sulfate should be dissolved in dis- 
tilled water In a saline or buffer solution 
dibutolme forms salts, e g , dibutolme chloride, 
which are considerabl3'^ more surface active than 
the sulfate and therefore more likely to cause 

CH3 0 

© C-n |-| 

CH 3 X- 

Corbammoylcholine (Doryl) 

CH3 ® \ 

CH3 hAch4-0.C M.(C4H4 

L2II5 

' Dibutolme 

Fig 1 — Formula for carbammoylchohne chloride and 
dibutolme sulfate 

conjunctival irritation A solution of 5 per 
cent dibutolme sulfate m distilled water is nearly 
neutral (fin 6 5 ), is of almost the same osmotic 
pressure as isotonic solution of sodium chloride 
and has an air-water interfacial tension of 47 
to 48 dynes per cubic centimeter at 25 C 

Dibutolme produces paresis of smooth muscles 
innervated by the parasympathetic nervous sys- 
tem Its effects on the smooth muscles of the 
e3'^e, therefore, simulate those of paralysis of 
the oculomotor nerve ,1 e , dibutolme produces 
paresis of the sphincter of the ins and the ciliary 
muscles The action of dibutolme on the intra- 
ocular muscles is antagonistic to that of pilocai- 
pine, physostigmine, acetylcholine and carba- 
mmo3Jcholme 

Dibutolme has no effect on the ocular muscles 
innervated by the sympathetic nervous system, 

1 e , the smooth muscle of the lid and the dilator 
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fibers of the ins It does not produce widening 
of the palpebral fissure, which is effected by 
epinephrine, cocaine and related compounds , 
neither does it significant!} altei leactivity of 
the dilator fibers of the ms to electrical stimula- 
tion of the cervical s}mpathetic neive or to 
stimulatoiy drugs Mydriasis produced by the 
new drug, therefoie, may be enhanced by ad- 
ministration of epinephi me oi i elated compounds, 
uhich act by stimulating the dilatoi fibers 
The relative potenc} of dibutohne sulfate and 
of homatropine h}drobromide was studied on 
the ins of the albino rabbit Intravenous in- 


Although when they were given by intravenous 
injection homati opine and dibutohne weie of 
equal potency, ^^hen the two diugs weie given 
by instillation dibutohne was more effective on 
the rabbit eye This difference in potenc} seemed 
largely due to the more effective corneal pene- 
tiation of dibutohne, for only slightly less dibu- 
toline than homatropine was lequired to pioduce 
a compaiable degiee of mydriasis when the two 
dings were injected into the nosteiior corneal 
la}ers oi into the anterioi chambei 

In the human eye, 5 per cent solutions of 
dibutohne sulfate and of homatropine hydro- 


D/BUTOLINE HOMATROPINE 



ACCOMMODATIVE POWER 
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Fig 2 — Onset and duration of mydriasis and cydoplegia in an emmetropic adult following single instillations 
0 075 cc) of a 5 per cent solution of dibutohne sulfate m the right eye and of a 5 per cent solution of 
homatropine hydrobromide in the left eye 


jections of 1 per cent solutions of the drugs 
were made in 10 animals to determine the min- 
imal dose of each drug producing dilation of 
the pupil and loss of the light reflex Two 
to 5 mg per kilogram of body weight of each 
of the two drugs injected intravenously usually 
produced an immediate increase of 4 to 5 mm 
in the horizontal diameter of the pupil, while 
injection of 10 mg per kilogram of body weight 
resulted in total loss of the pupillary reaction 
to light No synergism between the two drugs 
was demonstrated, i e , 5 mg of each of the 
two drugs injected simultaneously had approxi- 
mately the same eflect as 10 mg of either dru? 
injected separately 


bromide usually produce equivalent degrees of 
mydriasis, but the minimal dose of homatropine 
producing mydriasis is less than that of dibu- 
tohne The latter, however, is the more effective 
cycloplegic Moreover, mydriasis and cydoplegia 
produced by the new drug develop and wear off 
simultaneously, consequently, the size of the 
pupil and its reactivity provide convenient and 
leliable indications of the degree of cydoplegia 
produced by dibutohne In contrast, the effects 
on the iris of the atropine series of drugs are 
much more intense than the effects on the ciliary 
muscles In some young adults it is possible 
to induce almost complete mydriasis with neg- 




18 


ARCHIVES OF OPHTHALMOLOGY 


ligible loss of accommodation by means of fre- 
quent small doses of homatropme 

Twenty-four young adults had refractions 
under cycloplegia induced both with dibutoline 
and with homatropme to determine the relative 
effectiveness of the two drugs as cycloplegics 
At the first examination the right eye leceived 
a 5 per cent solution of dibutoline sulfate and 
the left eye an equivalent dose of homati opine 
hydrobromide A week later the process was 
reversed Minimal residual accommodation was 
determined b}^ adding a -j- 3 00 D sphere to 
the cycloplegic correction for distance and de- 
termining the nearest point at which the patient 
could read standard 0 5 print in constant arti- 
ficial illumination Minimal residual accom- 
modations ranging from 0 4 to 1 3 D were found 
with both drugs even when careful single instilla- 
tions of 0 075 cc were made, but the average 
residual accommodation with dibutoline sulfate 
was 0 62 D , as compared with 1 08 D with 
homatropme hydrobroniide The 48 eyes re- 
quired an average of 0 03 D more plus sphere 
with the new drug than with homatropme The 
difference in the astigmatic correction was in- 
significant 

The onset and duration of action of dibutoline 
were compared with the corresponding effects of 
homatropme on the eyes of more than 100 pa- 
tients One drop of a 5 per cent aqueous solu- 
tion of dibutoline sulfate instilled into the con- 
junctival sac usually produced mydriasis and 
cycloplegia beginning in twelve to twenty minutes 
and becoming maximal in forty to fifty-five 
minutes The onset of its effect usually preceded 
that of the effects of an equal dose of homat- 
ropine by ten to fifteen minutes (fig 2) The 
effects of the new drug on the intraocular mus- 
cles remained maximal for approximately three 
to five hours and nearly maximal for an addi- 
tional three to eight hours and then wore off 
rapidly and completely within eight to ten hours 
The average emmetropic young adult receiving 
the new drug was able to read in sixteen to 
twenty hours, and the near point of accommo- 
dation returned to normal in eighteen to twenty- 
four hours With two instillations at five to 
ten minute intervals the duration averaged sev- 
eral hours longer Cjcloplegia produced by 
homatropme hydrobromide remained maximal 
for a shorter period, but wore off more gradually 
and over a considerably longer period, than an 
equivalent degree of cycloplegia produced by 
dibutoline (fig 3) When equal degrees of 
cycloplegia had been produced by the drugs, 
patients usuall}' noticed little difference in the 


period required to regain ability to read ordinary 
newsprint with effort, but reported that a longer 
period was required for their near vision to 
return completely to normal after homatropme 
was used Mydriasis and hypersensitivity to light 
produced by homatropme persisted considerably 
longer than the corresponding effects of doses 
of dibutoline producing a comparable degree of 
cycloplegia The pupil and the pupillary refle'xes 
usually did not return to normal foi thirty-six 
to forty-eight hours after instillation of 5 per 
cent homatropme hydrobromide which reduced 
accommodative power to less than 1 25 D The 
visual disability produced by atropine and scopo- 
lamine lasted three to ten times as long as that 
produced by dibutoline 

The new drug did not influence the intraocular 
tension m 25 normal adults, varying m age from 
20 to 78 years, however, the drug produced 



Fig 3 — Onset and duration of comparable degrees 
of cycloplegia produced by S per cent solutions of 
dibutoline sulfate and of homatropme hydrobromide 
The values express averages for 10 young adults 

a rise in intraocular pressure m 3 patients with 
suspected incipient glaucoma simplex The aver- 
age maximal rise m tension produced by single 
instillations of a 5 per cent solution of dibutoline 
sulfate was 6 3 mm (Schi^tz), as compared 
with an aveiage rise of 8 6 mm produced in 
the same 6 eyes by single instillations of a 5 per 
cent solution of homatropme hydrobromide The 
increased intraocular pressure produced by the 
new drug lasted an average of fourteen hours 
as compared with a duration of twenty-two 
hours foi homatropme The series of patients 
is too small to permit conclusions, but the results 
suggest that there is less danger of a rise in intra- 
ocular pressure wnth the new drug than with 
homatropme Possibly the vasodilation produced 
by homatropme contributed to the higher and 
more prolonged increase m tension Conges- 
tion of the conjunctival and episcleral vessels 
was always more pronounced m the eyes receiv- 
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mg homati opine than m the eyes receiving dibu- 
tohne (fig 4) 

Most patients find that a single instillation 
of a fresh solution of 5 per cent hoinatropine 
hydrobromide in distilled water is more irritat- 
ing than that of a 5 per cent aqueous solution 
of dibutohne sulfate, although buffered {pn 6 5) 
solutions of the honiatropme salt are generally 
described as slight!) less irritating One or two 
instillations at five to ten minute intervals of a 
5 per cent aqueous solution of dibutohne sulfate 
are w’-ell tolerated, but frequent repeated instilla- 
tions create conjunctival irritation and the 
transitoiy punctate disturbances of the coineal 
epithelium characteristically produced by sur- 
face-active drugs ^ These changes are per- 
ceptible only on biomicroscopic examination and 
do not interfere wuth refraction or with ophthal- 
moscopic examination On the other hand, sur- 
face-active drugs not only penetrate the cornea 


line has been used satisfactorily as a substitute 
for drugs of the atropine series m a case of 
lecuirent iridocyclitis in wdnch the patient had 
acquiied a contact type of sensitivity to the entiie 
atropine series of diugs 

A single instillation of a 5 pei cent solution of 
hoinatropine hydrobromide is most commonly 
used foi routine cycloplegic refraction and inter- 
nal examination of the eye Foi pin poses of 
comparison, a 5 per cent solution of dibutohne 
sulfate w^as used in the studies just desciibed 
It IS probable that tivo or three instillations of a 
w'eaker concentration of the drug will pi ove to be 
more practical than a single instillation of the 
5 per cent solution It has been our experience 
that the 1 drop method of inducing cycloplegia 
is not dependable 

The use of dibutohne as a substitute for 
atropine or scopolamine m the treatment of in- 
fections of the anterior segment and foi the 



Fig 4 — Comparative effects of S per cent solutions of dibutohne sulfate (right e\e) and homatropine 
hydrobromide (left eye) on the conjunctival and episcleral vessels Photograph with a blue-sensitive film 


rapidly and consistently but facilitate penetration 
of other drugs Rapid and consistent absorption 
IS particularly desirable in a drug used for cyclo- 
plegic refraction 

A 5 per cent solution of dibutohne sulfate w'ds 
instilled into the conjunctival sacs of rabbits two 
to three times daily for periods up to four 
months and into those of several patients for 
four to SIX w eeks Evidences of injur) to the eye 
other than the transitory punctate disturbance of 
the corneal epithelium just described were not ob- 
served by biomicroscopic oi histologic methods 
No evidences of hypersensitivity, idiosyncrasy 
or the contact type of dermatitis and conjuncti- 
Mtis were noted The series of patients and 
animals studied was too small to permit con- 
clusions but it is noteworthy that definite aller- 
gic reactions to choline esters have not been 
reported, wdiile local and systemic hypersensi- 
tuity reactions to the atropine series, particularly 
to ati opine, are not uncommon Already dibuto- 

3 Swan, K C Reactivity of the Ocular Tissues 
to tVettmg Agents, Am J Ophth 27 1118 (Oct) 1944 


relief of postoperative inflammatory conditions 
will be the basis of a subsequent report Pre- 
liminary investigations indicate that foi these 
purposes the new drug has advantages over 
atropine and scopolamine Dibutohne has potent 
antiseptic action against the organisms wdnch 
commonly cause ocular inflammation , moreover, 
the antibacterial action of dibutohne is syneigistic 
with that of the mercurial antiseptics The com- 
bined use of the two substances has pioved 
effective in the treatment of experimental inflam- 
matory processes of the anterior segment induced 
in the rabbit eye by intracorneal injections of 
pyogenic oiganisms Also, dibutohne, like other 
surface-active compounds, facilitates corneal 
penetration of the sulfonamide compounds The 
duration of maximal action of dibutohne is ideal 
for the treatment of inflammatory conditions of 
the anterior segment Its maximal mydriatic 
and cycloplegic action may be maintained by twm 
to four instillations daily, yet the effects of the 
drug wear off in twenty-four hours after its 
instillation is discontinued In contrast, the 
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effects of atropine and scopolamine last for days 
and are not readily counteracted 

To provide simple mydriasis for funduscopic 
examination, diugs like ephedrme and eucatro- 
pme, which produce little disturbance of accom- 
modation, are moie satisfactory than dibutohne 
Mydriasis produced by dibutohne is always ac- 
companied by c3cloplegia 

Some of the new diugs ■which we ha\e syn- 
tliesized act synergistically vith atropine on the 
intraocular muscles Dibutohne does not have 
this action, but it does facilitate corneal penetra- 
tion of atropine and thereby increases the effec- 
tiveness of the latter There is another leason 
that the use of dibutohne in combination with 
one of the atropine senes ma} piove more de- 
sirable than administration of eithei diug alone, 
that IS, patients vho aie lelativel) refractory to 
dibutohne seem to respond promptl}' to the 
atropine series and vice lersa Several such 
patients weie obseived 

The systemic phaimacolog} and toxicologj of 
dibutohne will be repoited on separatel}'^ , how- 
ever, it IS notevoitlw that the minimal lethal 
dose of dibutohne sulfate administered mtraperi- 
toneally m rabbits and lats is appi oximately 75 
mg per kilogram of body eight The minimal 
lethal dose by oial administration is consideiably 
larger, so that the danger of systemic poisoning 
from the instillation of dibutohne into the con- 
junctival sac IS nil as compared vith that for 
an)'^ drug of the atropine senes The sjstemic 
action of the new drug is characterized by an 
antispasmodic action on smooth muscle Depres- 
sion of the salivary secretion, effects on the cen- 
tral ner\mus sj’^stem and vasomotor disturbances, 
such as are produced by atropine and scopo- 
lamine, do not result from dibutohne The dose 
of dibutohne administered to the eye is limited 
by the local irritation resulting from its surface 
activity, rather than by the danger of systemic 
poisoning 

SUMMARY AND CONCLUSIONS 

The first substitutes for the atropine series of 
drugs effective on the eye have been synthesized 
by us Dibutohne sulfate is the most useful 
member of the new class In duration its effects 
are comparable to those produced bj^ homatro- 
pme, but it IS a more potent cycloplegic than the 
latter Dibutohne does not produce paresis of 
the dilator fibers of the ins , therefore its mydri- 
atic action may be enhanced by administration 
of epinephrine and related drugs As a substi- 
tute for the atropine series of drugs in loutine 
cycloplegic refraction and in internal examination 
of the eye, dibutohne has several advantages. 


notably, rapid action, a short period of visual 
disability and negligible systemic effects from 
ocular administration Unlike the atropine series, 
the new diug has equal effects on the ins and 
the ciliary body, consequently, the size and re- 
action of the pupil provide a convenient indication 
of the degree of cycloplegia Dibutohne has an 
antiseptic action, which may prove advantageous 
m the tieatment of inflammatory conditions of 
the anterior segment Its duration of action is 
ideal for the treatment of such processes , it also 
facilitates penetration of other drugs 

Dibutohne has the disadAantage that repeated 
instillations produce iriitation of the conjunctiva 
and a mild, transitorj, superficial punctate dis- 
turbance of the corneal epithelium These effects 
aie due to the surface activity of the drug 

ABSTRACT OF DISCUSSION 

Dr S JumD Beach, Portland, Maine The 
sjmthesis of a nev series of mydriatic and cj'clo- 
plegic drugs unrelated to atropine is a major 
event Dr Swan has afforded me a short frial 
of dibutohne M)’’ cases are too few to warrant 
my drawing any conclusions, but I wish to dis- 
cuss two points m his report concerning the use 
of dibutohne in refraction 

Much of the recent work on cycloplegia has 
been unconvincing because of questionable 
measuiement of accommodation, wdnle none of 
the tests are entiiely satisfactory The authors 
have adhered to the classic near point test, which 
is probably the most effective The value of 
this test lies m the response of accommodation 
evoked by the approach of the test object to the 
eye The authors have, moreover, used test 
type, w'hich appears to be better adapted to clini- 
cal examination than other symbols, such as the 
Duane line 

This test can be made even more exact by 
use of finer type than the 0 5 print, which, as 
the name implies, is easily read at 0 5 meter, or 
20 inches, and is probably the size of type in 
common use for this purpose At 20 inches the 
variation of 1 inch (2 5 cm ) in estimation of 
the near point is negligible, an error of less than 
D being introduced, but if sufficient accom- 
modation persists to permit the test type’s being 
brought within 6 or 8 inches (15 or 17 cm) 
of the eye then the variation of 1 inch introduces 
an error more nearly of 2 D The 0 5 print 
usually corresponds to the 4 point type of print- 
ers Use of a card showing 3 point and 2 point 
type IS considerably more accurate 

The other point refers to the statement that 
the 1 drop method of inducing cycloplegia is not 
dependable This statement is correct except that 
it implies that repeated instillations are depend- 
able This is a natural, but unsafe, assumption 
The effect of one instillation of a solution con- 
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taming 2 pei cent homati opine hydrobi omide 
and parediine hjdrobi omide ophthalmic 1 per 
cent with boric acid is c) cloplegia which reaches 
Its peak in forty-five to sixty minutes It then 
lecedes slowly 

In dozens of m}’’ cases it has been shown that 
fuither lepeated instillations of 2 pei cent 
homati opine h}diobiomme in the regulai way 
not onh cannot be lelied on to inciease the cyclo- 
plegia "but frequently are folloued by the same 
slow recession, just as though no additional 
homatropme had been administered 

I should not be suipiised if dibutolme turns 
out to difter from homatropme m that a second 
instillation regularl} intensifies the cycloplegia 
It is not the ej^es that yield easily to cycloplegia 
but the eyes that lesist uhich constitute the real 
test of potency of a cycloplegic drug I have not 
seen man} patients presenting this problem in 
the past few ueeks The results with the pa- 
tients I bar e examined do not confirm the 
observation that dibutolme is a more potent cy- 
cloplegic than homatropme It has usually 
seemed that one instillation of the solution of 
homatropme and paiedime h}diobromide oph- 
thalmic is more dependable than tuo instillations 
of dibutolme sulfate yet not much i\ eight can 
be given to such a small number of observations 
as I have made 

There are other problems Does instillation 
of 1 drop of a solution of homatropme hydro- 
bromide and parediine hydrobi omide ophthal- 
mic following instillation of dibutolme sulfate 
intensify the action more than a second instilla- 
tion of dibutolme sulfate'^ I suspect it does 
Does dibutolme intensify the cycloplegia aftei 
homatropme has been instilled^ The authors 
suggest that the tuo ditigs be combined 

This study seems the most ingenious and 
piomising contribution to cycloplegia m recent 
}ears The merits of the neu c}cloplegic seem 
to be inci eased safety, greater speed of action and 
of lecovery and lack of annoyance to the patients 
Dr Jokas S Friedenwald, Baltimore This 
development of a new group of cycloplegics is a 
brilliant achievement Dr Swan’s reports seem 
to be extremely conseivative, like him, I should 
uish more extensive use of the drug befoie its 
full value can be determined All eagerly await 
further repoits of its action, on the basis of uhich 
one can determine foi what particulai conditions 
the use of dibutolme has advantages equal, supei- 
101 or inferior to those of the atropine senes 
There are, howevei, patients who already can 
be said to have been greatly benefited by this 
drug, namely, patients who have acquired hypei- 
sensitivity to the atropine series and treatment 
of whose condition is hopeless without this drug 
I uas able to test this drug on such a patient 
In spite of his being h} persensitive to scopo- 


lamine and similar drugs, he toleiated dibutolme 
well, and I produced mydriasis m his mfiained 
ins, wdiich I had not been able to do foi seveial 
wrecks, owing to the contraindication to the use 
of ati opine 

Dr William H Crisp, Denver Eveiy 
ophthalmologist must have felt at times that he 
would like to hear of a new^ cycloplegic which 
would oveicome all the difficulties experienced 
with the old drugs Apparently, dibutolme sul- 
fate IS not entirely free from toxic effects, and 
I am afraid that there are apt to be objections 
to ail} new’- synthetic compound 

Unfortunately, some of the experimental 
timing in handling a drug of this kind cannot be 
lepeated m ordinary busy office practice I wmrk 
as nearly as possible on the appointment system, 
liut I usually drag behind m the course of a busy 
day, w’lth many intei ruptions The result is that 
I have to fear some loss of efficienc} of ho- 
matropme 

To eliminate the toxic factor in the use of a 
C}cIoplegic, I try to make sure that the drug is 
instilled shortly after a fairly substantial meal, 
so that there is food in the stomach when the 
drug trickles through the nose and the naso- 
pharynx and dowm into the stomach I avoid 
a good deal of disturbance in that wa} 

Apait from its toxic qualities and the rather 
long period required for recovery, scopolamine 
IS a valuable cycloplegic For refraction I use 
the drug only m my office, ahvays watching 
carefully for the possibility of a troublesome 
leaction I have been surprised at times at the 
precision of its action m a young person with 
normally active accommodation after a single 
instillation of a 1 500 solution of the hydro- 
bromide Frequently, aftei one instillation of 
the drug, with a wait of not less than an hour, 
the patient has promptly rejected the addition of 
a — 14 D sphere to a plus sphere wnth which I 
seemed to have worked out the accurate cor- 
lection at the trial case 

In using atropine for refraction, I do not use 
quite so strong a solution as some ophthalmolo- 
gists With children I try to have it used six 
times immediately aftei mealtime for two days 
prioi to my examination in a strength of 1 240, 
1 e 1 gram (0065 Gm ) m 4 fiuidrachms, or >4 
gram (0 032 Gm ) m 2 fiuidrachms I carefully 
advise the parents not so much against occlusion 
of the lacrimal passages as that they instil only 
a single drop, having already measured how much 
they must draw^ up into the dropper to get a 
single drop, and that they ahvays make the in- 
stillation after a fairly substantial meal I sel- 
dom have any tioublesome toxic reactions in 
young children 

Dr Kenneth C Sw'-an, low’-a City I sin- 
ceiel) appieciate the comments of the discussers. 



22 


ARCHIVES OF OPHTHALMOLOGY 


and I hope that the diug \m 11 live up to their 
expectations 

Dr Beach is justified in his criticism of oui 
use of 0 5 print We selected this size print not 
because it piovided a more accurate test but 
because it has been used in many previous studies 
with other c 3 ’^cloplegics We wished the members 
of the medical profession to be able to compare 
our work uitli that of previous im'^estigators 
After hearing Dr Beach, I realize that u e erred 
m not selecting a moie accurate test 

Dibutohiie and the atropine series do not have 
a true S3mergistic action on the intraocular mus- 
cles, however, theie is an apparent S3mergism 
because the new drug, being surface active. 


facilitates corneal penetration of atropine and 
thereby increases the concentration of the latter 
in the eye 

Use of the new drug in combination with 
drugs of the atropine series might be more satis- 
factory in a crowded office As Dr Crisp men- 
tioned, a refractionist gets behind in his work 
when satisfactory cycloplegia is not obtained in 
a patient We have observed several patients 
who aie refractory to homatropine but not to 
dibutohne and Auce versa The combination of 
the two diugs ivould eliminate many of the de- 
la 3 's due to refractory patients 

Universitj Hospital 



ESTIMATION OF UNCORRECTED VISUAL ACUITY IN MALINGERERS 

MAJOR HARRY EGGERS 

MEDICAL CORPS, ARMY OF THL UNITED STATES 


Uncoirected visual acuity^ is an important 
basis for physical classification in the Army 
Consequently, some soldiers, m older to escape 
combat sen ice, simulate decreased visual acuity 
In civilian life, in compensation or accident cases, 
persons also often conceal their true visual 
status It IS absurd in examination of such 
patients to rely solely on a subject’s statements 
as to his visual acuity following the routine 
about to be described, one may in most cases 
estimate vith reasonable accuracy the uncor- 
rected visual acuity of ametropic persons 

A careful retmoscopic study should be made 
after complete cycloplegia has been obtained 
Slit lamp and ophthalmoscopic examinations 
should rule out opacities in the media and lesions 
in the fundi Neurologic conditions that cause 
central scotoma are not detectable with the oph- 
thalmoscope The history, the circumstances 
surrounding the case, the perimetric and tangent 
screen plottings at varying distances usually all 
aid in establishing a diagnosis of retrobulbar 
neuritis, toxic amblyopia or inteifeience with 

1 Visual acuity may be said to vaiy inversely with 
the minimum visual angle This is the angle subtended 
at the nodal point of the eye by the smallest resolvable 
image Snellen introduced the concept that a 1 minute 
angle represents normal visual acuity, and he designed 
his test types according to the plan of having the com- 
ponent parts of the Roman capital letters, the lines, 
the spaces between the lines and the breaks all of such 
width as to subtend 1 minute angles at certain desig- 
nated distances, w'hile the letters as a whole are en- 
closed in squares the sides of which subtend S minute 
angles at the same distances 

The tangent of an angle of 1 minute is 0 00029 
Therefore the width of the lines, spaces and breaks of 
the letters on the 20 foot (6 meter) line should equal 
20 X 0 00029, or 0 0058 foot (6 x 0 00029, or 0 00174 
meter) At greater distances the widths must increase 
by the same ratio as that between the greater distance 
and 20 feet Thus, at 100 feet (30 meters) a 1 minute 
angle is subtended by 100/20 X 0 0058 foot, or by a 
width of 0 029 foot (30/6 X 0 00174 meter, or by a 
width of 0 0087 meter) 

Disease of the eye, disease of the visual nerve paths 
and errors of refraction all decrease visual acuity and 
increase the minimum visual angle Up to about 5 
degrees, in natural trigonometric functions, the value 
of the tangent increases directly and in the same ratio 
as the angle Thus, if at 20 feet a person cannot see 
more than the 40 foot (12 meter) letters, his minimum 
visual angle is 2 minutes 


the visual pathways In the case of a soldier, the 
visual requirements of the occupation that was 
followed before induction should be considered 
Further, it is unlikely that a peison of fair intel- 
ligence wdio rather suddenly became amblyopic 
w ould have failed to seek immediate medical aid 
and have w^aited until induction into the Army or 
oveiseas service became imminent before estab- 
lishing the existence of the visual defect 

The malingerer is apt to do unphysiologic 
things He fi equently affects photophobia, usually 
of an intense form He is likely to narrow the 
palpebral fissures and blink rapidly Sometimes 
he affects difficulty m walking about in dim 
illumination, despite the fact that perimetric 
examination may have revealed normal peripheral 
fields Invaiiably, he overplays his part He 
simulates a deci eased visual acuity which is far 
below" a reasonable coi relation with the refrac- 
tive erior 

Occasionally it is possible to tuck a simulator 
of poor visual acuity into conceding somewhat 
bettei vision than he had intended to admit by 
allowing him to see only test chaits wdiich start 
with smaller letters than the conventional size 
for the 200 feet (60 meter) distance Repeated 
examinations in different rooms at different dis- 
tances and W"ith different chaits and projectors 
also may confuse the malingerei 

The best possible correction for the lefrac- 
tive error should be estimated from the letino- 
scopic examination and from the powei of the 
correction that is being wmrii It must be i emem- 
bered that some malingerers w"ill delilDei ately 
wear lenses that are too strong Subjective aid 
usually can be obtained from the examinee 
Most simulators, wdnle under the effects of a 
cycloplegic, can be coaxed, argued or ordered 
into stating wdiethei, for the size of letter that 
they admit seeing, a lens is better or worse, 
whether it makes the letters appear straighter 
or more tilted, smallei or larger, and so on In 
this way a fairly accuiate approximation of the 
true correction can be obtained A lens combina- 
tion that is appioximately correct for test letters 
which subtend a large visual angle is also ap- 
proximately correct for letters at the true mini- 
mum visual angle In young persons (under 30) 
23 
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the vertical axis (from SO to 100 degrees), and h, the hori/ontnl 
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\Mth hypernietiopia the paiahsis of accommoda- 
tion need not be consideied if the amount of 
Itv permeti opia is less than 45 D Undei these 
conditions the hypermetropia itself does not de- 
crease Aisual acuit}" Concomitant astigmatism 
decreases Ausual acuity m the same mannei as it 
Mould in the absence of any hypeimetiopia 

After correcting lenses haA'e been placed be- 
foie the eyes the coAer test should be used to 
determine the presence or absence of stiabismus 
Care must be taken that the examinee actually 
fixates the light The coA^ei test is AA'orthless if 
the subject does not consciously folloAA'^ the light 
all the time ObserAation of the position of the 
image of the light on the coinea aaiII deteimine 
this An amblyopic ey’^e ma} fixate eccenti ically% 
and this fact aaiU indicate that a cential scotoma 
IS present 

Strabismus is not piesent in all eyes AAith uni- 
lateral ambly^opia Therefoie it is necessaiy' to 
find out AAhethei the presumablj' ambly'opic ey'e 
IS fixating the test letteis The examinei can do 
this by’’ suddenly interposing a hoiizontal prism 
of 5 or 6 D befoie the doubtful eye Aidiile the 
subject, AAuth both ejes open is sIoaaI) reading 
some test ty’^pes Fusional moA'ements of both 
eyes aaiII occur if the eye behind the pi ism is 
fixating In my”' experience such fixation, AAdiile 
the othei eye has corrected Ausion of 20/20 
indicates a coirectable Ausual acuity of 20/40 or 
better An tyt AAith less Ausual acuity'^ than this 
does not fixate during binocular Aosion if the 
other ey'e is good and theiefore Avill not make a 
fusional moA^ement undei such cii cumstances 

It IS AAell foi the examiner to keep in mind 
tAA^o little knOAvn tj^pes of ambly'^opia The first 
might be called “amblyopia of anisometi opia ” 
It IS unilateral and is not accompanied by”- stra- 
bismus (if strabismus AAeie present it AA'ould of 
course be ambly'opia ex anopsia) "When the 
refractiA’^e error of one ey^e is greatei than that 
of the other by'’ more than 2 5 D , it not intre- 
quently' happens that the more ametiopic ey'e is 
found to be amblyopic 

The second type might be called “ambly’^opia 
of uncorrected ametropia ” Usuall) it is bilateral 
Uncorrected refractiA’’e eirois may be accom- 
panied by' deci eased Aosual acuity Avliich is not 
immediately' correctable by the aa earing of pi oper 
lenses After some time, usually' seA'eral months, 
the A isual acuity gradually' aa ill improA'e 

A'ISUAL ACUITY CORRELATIONS 

If it has been established that an ey'e is free 
from A isible disease and that it fixates, the 
uncorrected A'lsual acuit} can be estimated accu- 
rately if the approximate refiactne error is 


knoAA n The accompanying tables represent cor- 
relations and deductions that haA'e been made on 
the basis of over 6,000 refi actions done on per- 
sons AA'ho had no reasons for Avithholdmg the 
tiuth They' AACre y'oung adults of both sexes, 
under 30, Avho presented no enci oachment of the 
upper eyelids on the pupillary ai ea of the cornea 
and AAhose best corrected A'lsion Avas 20/20 or 
bettei 

The resoh'ing pOAier of the eye A'aries some- 
AA'hat from person to person It is dependent on 
many factors, such as the size of the pupil, the 
location and cuiA'ature of the refracting elements 
Avith respect to each other, the structure of the 
macula and, possibly also, the structure and func- 
tional capabilities of tbe occipital cortex Never- 
theless, AA'henever a dishonest subject makes it 
necessary foi an ophthalmic examiner to estimate 
the tiue A'lSual acuitj', the accompanying corre- 
lations AA'ill serve as a fair basis for appraisal 

It must be kept m mind that the correlations 
aie expressed m terms of A'lsual acuity' measured 
by' the Snellen test types (Roman capital letters) 
These test types are not as accurate as broken 
circles but aie mucb more practicable It is 
easiei to guess a distorted lettei than the position 
of the break in a blurred cncle Consequently, 
the visual acuity aviII appeal slightly better Avith 
a Snellen test chait than AAith a chart of broken 
circles 

Consideiation of the table of coi relations re- 
A'eals a number of points aaIucIi deserve com- 
ment 

Ey'es AAith astigmatism of identical amounts 
shoAv small, but definite, A'ariations in uncor- 
rected visual acuity' depending on the position of 
the axis of astigmatism Astigmatism that re- 
quiies the correcting cylinder m the horizontal 
axis (from 180 to 10 degrees and from 170 to 
180 degiees) is associated Avith a slightly greater 
A'lsual acuity' than the astigmatism of equal 
amount aa'IucIi requires a correcting cy'hndei in 
the A'ertical axis (from 80 to 100 degrees) The 
latter form, in turn, is associated Avith a slightly 
greater A'lsual acuity' than the astigmatism re- 
quiring a cy'hndei in the oblique axis (from 10 
to 80 degrees and from 100 to 170 degrees) 
Very' likely' tbe structure of the Snellen letteis 
accounts foi this, and Avith broken circles this 
variation probably could not be shoAvn 

Simple myopic and simple hypermetropic 
astigmatism of the same amount are associated 
AA'ith practically' identical decreases of visual 
acuity Offhand, one Avould think that hyper- 
metropic astigmatism should be associated AAith 
better A'lsual acuity' than my opic astigmatism 
Theoretically', the hy'permetrope can focus alter- 
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nately on the two planes of ametiopia Yet this 
does not seem to be the case 
A certain coi respondence exists between 
cihndnc and spheiical corrections for myopia 
Simple myopic astigmatism lequiring a diverg- 
ing cylmdei in the hoiizontal axis is accom- 
panied b> about the same uncoiiected visual 
acuity as simple myopia lequiring a spheie of 
from 45 to 55 pei cent of the numerical value of 
tlie cylinder Foi example The visual acuity 
that corresponds to an ametiopia lequiiing a 
— 2 50 D cy Imdi ic coi rection in the hoi izontal 
axis is 20/70 The same visual acuity usually 
coriesponds to a myopia of — 1 12 D (0 45 X 
2 50 — 1 125) Likewise, a minus cylmdei m the 
\ertical axis can be cori elated with a minus 


Tabie 2 — Simplified Table Shoiviug Appr oximatc 
Relation of Visual Acuity and Rcquiicd 
Con ecfion 



Power of 




tjncorrectccl 

Correcting 




Visual 

Spheit foi 

Required Cylindne Correction 

Acuity on 

Aljopin or 

for Simple Myopic and Hj per 

Snellen 

Absolute 

mctropic Astigmatism (D )i 

Test 

Hj pennet 

l 



— V 

Oliart 

ropia (D ) 

Oblique Axis 

Honzontal Ams 

20/30 

0 30 

0 75 

to 

1 00 

20/40 

0 75 

1 00 

to 

1 50 

20/50 

100 

1 50 

to 

200 

20/70 

1 25 

1 75 

to 

2 50 

20/100 

1 50 

2 25 

to 

„00 

20/150 

200 

2 75 

to 

4 CO 

20/200 

2 50 

3 30 

to 

4 50 

20/250 

300 

4 25 

to 

5 50 

20/800 

8 50 

500 

to 

0 25 

20/850 

400 




20/400 

4 50 




20/450 

500 




20/500 

5 50 




20/000 

G50 





* Spherical lens po\\er maj be converted into equivalent cvlin 
dne lens power, corrective for Identical amounts of decrea'^ed 
visual acuity, by multipljing the dioptric value of the sphere 
by 1 1 for cylinders in the oblique axis, by 1 0 lor cylinders m 
the vertical axis and bj 2 for cylinders in the horizonal axis 
For visual acuities loner than 20/150, the multiplication factor 
IS 1 8 for cylinders m the honzontal axis 

Conversely, the corresponding spherical lens which corrects 
the same visual acuity as a specific cylindne lens can be 
obtained by multiplying the dioptic power of the cylinder bj 
0 50 when the axis of the cylinder is honzontal (bv 0 55 when 
the visual acuity is le^-s than 20/150), by 000 when the axis of 
the correcting cylinder is vertical and by 0 70 when the axis 
IS oblique 

t Values for the vertical axis are intermediate 


sphere of about 50 to 60 per cent of the same 
numerical dioptric power wdiile in the oblique 
axis the correspondence is about 60 to 70 pei 
cent 

In a case of mixed astigmatism the retina lies 
somewdiere between the tw o principal focal 
planes, and the condition may be regarded as 
being composed of two components — a myopic 
astigmatic component and a hypermetropic astig- 
matic component at the opposite axis Thus, m 
the prescription — x sph C -f y cyl z axis, which 
IS the correction for mixed astigmatism, — xrep- 
lesents the strength of the dnergmg cylinder, at 
light angles to axis z that is requiied to bring 


the hi st focal hue back on the retina, and y — x 
lepresents the power of the converging cylinder 
at z axis that will bung the second focal line 
forward to the retina 

Deci eased visual acuity is synonymous with 
an increase m the minimum visual angle If an 
ametropic condition, such as mixed astigmatism, 
repiesents the cumulative effect of two com- 
ponent conditions, the increased minimum angle 
lesultmg from the combination should equal the 
sum of the twm minimum visual angles corres- 
ponding to the component ametropic factors 
Thus if 20/a expresses the decreased visual 
acuity resulting fi om one of the astigmatic com- 
ponents, and 20/b, the acuity resulting from the 
second component (both a and b must, of neces- 
sity, be greater than 20), then the resultant com- 
bined deci eased visual acuity wall equal 20/ (a -j- 
h) It is peimissible to compute in this manner 
because, as aheady slated in footnote 1, for the 
tiny angles used in measunng visual acuity, the 
value of the tangent increases directly, and in the 
same latio, as the size of the angle The frac- 
tional notation used m expressing visual acuity 
leally is a repiesentation of the latio of the 
tangent of the standard 1 minute angle to the 
tangent of the minimum visual angle 

In ordei to estimate the visual acuity m cases 
of uncorrected mixed astigmatism, one simply 
separates the estimated oi knowm correction into 
Its two cyhndric components Then, fiom the 
table of correlations the visual acuity coriespond- 
mg to each component can be obtained These 
two values must be combined, as just indicated 
Foi example The reqimed correction is — 1 75 
D sph 3 T" 3 00 D cyl , axis 90 This is identi- 
cal with a — 1 75 D cyl , axis 180 combined with 
a -f- 1 25 D cyl , axis 90 The visual acuity which 
corresponds to the first component is 20/50, and 
that which corresponds to the second component 
IS 20/40 Combined, these two values equal 
20/90, which IS practically 20/100, and a reason- 
able estimate 

A similar method can be used for comjmtmg 
the appioximate visual acuity in cases of com- 
pound myopic astigmatism The spherical and 
the cyhndnc component may be estimated sepa- 
lately and then combined 

Hypeimetropia has been mentioned aheady 
Facultative hypermetropia, by itself, does not 
involve any decrease m uncorrected visual acuity 
Absolute hypermetropia affects the minimum 
visual angle m about the same w^ay as does 
myopia For example, if there is 2 D of hyper- 
metropia that cannot be overcome by the accom- 
modation, the visual acuity probably is 20/150, 
foi 1 5 D thq acuity probably is 20/70 
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The instiument here described has been de- 
signed to measure deviations of the eyes in cases 
of squint and heterophona It will measure 
veitical deviations m the six cardinal diiections 
as well as horizontal deviations for distance and 
near vision Its accuiacy, especiall}' in objective 
tests, IS greater than that of any othei method 
of which we know 

The pimciple employed is the moiement of 
two light sources to describe two spheres the 
centers of which aie substantial!}^ coincident 
with the centeis of lotation of the eyeballs 
(fig 1 ) The two light souices aie indepen- 
dently movable and aie shielded m such a mannei 
that a nariow beam is visible only to the eye 
about the centei of w Inch it travels Tlie light is 
visible to the observer as a reflex on the cornea 
of the eye fixing it Each light is mounted on 
a movable aim which permits it to be swung 
be}ond the limit of rotation of the eye m any 
direction The visual line from a light to its 
corresponding eye can be considered a ladius 
of the sphere, hence any movement of the light 
m any direction about the eye does not alter the 
distance of fixation 

The angle above oi below the zeio position 
is registered on scales at eithei side of the 
patient’s head Lateral deviations fiom the posi- 
tion of eyes front, or the zero position, are indi- 
cated on a scale at the base of the instrument 
Lateral rotations of each eye are registered on 
the same scale A differential scale is attached 
to one of the scale pointers, so that the angular 
difference between the visual lines may be read 
directly Scales may be calibrated in arc de- 
grees 01 111 prism diopters 

In order that the centeis of the spheres de- 
scribed b} the lights shall coincide with the cen- 
ters of rotation of the corresponding eyes, all 
scales are set at zero, and the adjusting screws 
at either side of the base aie turned until the 
distance between the lights is the same as the 
mterpupillary distance Lext, the chin and head 
rest IS adjusted to move the head up or down. 

Demonstrated April 19, 1944, at meeting of the 
Reading Ere, Ear, Nose and Throat Societj 


or backwaid or foiward, until an imaginary 
line between the arm pivots at either side of 
the patient’s head passes approximately through 
the centers of rotation of the eyes 

On the base of the mstiumeiit, m front of 
the differential scale, are two rheostats for con- 
tiol of the brightness of the fixation lights In 
front of these are switches and a flashing but- 
ton By means of these devices both lights may 



Fig 1 — Tropophorometer, showing scales and shielded 
lights which throw a narrow beam into the eie from the 
ends of the supporting arms 


be lighted continuously, either light may be left 
on while the other is flashed by pressing the 
flashing button or both lights may be flashed 
on and oft alternately 

Both the arms supporting the lights may be 
shortened or lengthened This adjustment moves 
the light either directly toward or directly away 
fiom the center of the eye, changing only the 
radius of the sphere or the distance of fixation, 
but not disturbing any directional relationships 
Because of this provision and the fact that each 
light moves on a separate sphere, there is no 
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position in Minch one light nnll interfeie with 
the other oi will be shielded from view by it 
The two lights ma} appear siipei imposed to the 
patient at any point m the field of binocular 
fixation 

With the lights placed 15 inches (38 cm ) 
in front of the patient’s e} es, an angular separa- 
tion of 1 arc degiee is equivalent to a linear 
separation of 7 5 mm Most patients can detect 
a separation of less than 1 mm , hence a deviation 
of 175 mm, nhich lepresents 0 25 arc degiee, 
or 0 5 prism diopter, is easily recognized This 
accuracy of measuiement is piesent in the entire 
field of fixation 

:method or measurement at 

FIFTEEN INCHES 

The mstiument ma} be used in subjective 
determinations M'lth the screen parallax test or 
the lidaddox lod oi led glass or simply by the 
examiner’s asking the patient to announce when 
the two lights are superimposed If larger tar- 
gets are desired, polarized or chromatic shielding 
may be used With polarized shielding a polai- 
izmg medium is placed in front of each target 
and a polarizing filtei in front of each eye The 
light from the two targets is polarized m planes 
at right angles to each other Each filter is 
polarized in the same plane as the corresponding 
target With chromatic shielding the targets 
aie of complementary colors, such as red and 
gieen A filtei of the same coloi as the corre- 
sponding target is placed m front of each eye 
With each type of shielding the right eye can see 
only the right taiget and the left eye only the 
left target Objectively, the instrument may 
be employed with the cover test in a lighted 
loom, and here lies its greatest field of useful- 
ness 

The screen paiallax test may best be made in 
a darkened loom With the two lights on and 
placed near each other in any part of the field 
of fixation, a cover is passed from one eye to 
the other and the position of the lights changed 
until the patient sees no apparent movement, 
just as the apparent motion of a single test 
object IS neutralized Muth pi isms Instead of 
the use of a covei, each light may be flashed 
alternately 

The light directed toivaid the left eye is termed 
the left light, and the light directed toward the 
light e}e the right light No matter how 
closely the lights are brought together, the pa- 
tient can see only the left light ivith his left 
eye and only the right light ivith the right eye 
This continues to be true no matter to ivhat 
degrees the visual hues cross With the tno 
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lights set at the same level, a patient with left 
hyperphoria of 2 degrees will see, on alternate 
flashing of the lights, what appears to be a single 
light which moves up and down When the 
examinei moves the left eye up 2 degrees, the 
apparent motion will cease The amount of 
deviation may be read from the vertical scales 
The Maddox rod may be used as follows 
In measurement of a lateral deviation, for 
example, the red Maddox lod may be held in 
front of the left e}e in a vertical position The 
rays from the left light will be seen by the left 
eye as a veitical red line The right eye sees 
only its corresponding white light, which is not 
visible to the left eye The patient will now 
say that the red line is to the right or to the 



Fig 2 — Measurement of vertical deviation by the 
cover test with the eyes turned up 30 degrees and to 
the left 30 degrees The lights have been separated 
16 prism diopters laterally, the amount of the patient’s 
exotropia for a distance of 15 inches (38 cm ) The 
right eye can see onlj'- the right light When the 
cover was shifted to the right eye, the left eye moved 
down to fix the left light The left light was raised until 
this downward motion was neutralized, and the amount 
of the left hypertropia was read from the scale 

left of the light It is necessary to move only 
one of the lights until the led line passes through 
the light The red line may now be flashed off 
and on a few times to eliminate the error caused 
by fusion, the patient being asked to give the 
position of the red line when he first sees it 
The amount of the de\iation is read from the 
horizontal scale 

A daik red glass held over one eye inav be 
empio} ed The patient rvill then see one white 
and one red light, each light being visible only 
to Its corresponding eye The examiner then 
moves one of the lights veitically and horizontally 
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until the patient sees tlie led light superimposed 
on the white light Actually, the lights will be 
separated by the amount of the vertical and 
lateral deviation 

Objectively, the instiument ma)’’ be used in 
conjunction ^^lth the cover test (figs 2 and 3) 
The cover is passed from side to side, and the 
movement of the eye under cover is watched 
as the cover is passed to the other eye If the 
eje moves in to fix its coi responding light, this 
light IS moved out until all lateral motion is 
neutralized It inaj now be found that the 
covered eje moves up or down to fix its light 
nhen the covei is removed The lights are 




Fig 3 — The lights have been moved to a point 30 
degrees down and 30 degrees to the left of the position 
of ejes front When the cover was moved from the 
right to the left e 3 "e, the right e>e moved up to fix 
The right light was moved down until this motion was 
neutralized Left hvpertropia was greatest m this field, 
an observation which indicated paresis of the lett inferior 
rectus muscle 

moved veiticallj until this motion is neutral- 
ized, and the amount of the hoiizontal and 
vertical deviation is read trom the scales This 
test inav be carried out in all the cardinal direc- 
tions as easil)’’ as in the position ot ej^es fiont 
A clear view^ of the eyes is afforded the exam- 
iner at all times The coineal leflex from each 
light may easily be seen in a lighted room This 
permits the examiner to be sure the patient is 
fixing properlj’^ In addition, the angle of squint, 
both horizontal and vertical may be approxi- 
matety measured by centering the corneal re- 
flexes on the eve This is helpful in the case of 
3 0 ung children and reduces the amount of sub- 
sequent screening Finally, the deviation of a 
blind eve in anj direction maj^ be measured in 


this way Of course an approximate allow- 
ance for the angle alpha should be made 

MPTHOD or MEASUREMENT OF DEVIATIOA 
AT TWENTY FEET 

The lateial or v^ertical deviation foi distance 
may be measured accurately both by the sub- 
jective and by the objective method A 20/40 
letter, cut from a vision chart, is placed at least 
20 feet (6 meters) away, having been fastened 
to a wall with adhesive tape The advantage 
of a test letter is that the patient must focus 
his eye for that distance in order to read it 

With the subjective method, the patient’s left 
eye, foi example, is covered, and he is asked 
to direct his right eye to the distant test letter 
The right light is now brought to a position 
at which the patient sees it directly below the 
test letter The light is now’’ just below the vusiial 
line of the light eye as it fixes the distant object, 
and, vv'ithout its lateral position’s being disturbed, 
the light IS pushed up out of view In this wav 
there is no distraction to the right eje, and the 
lateral direction of the visual line of the right 
ej'^e to the distant object is precisely detei- 
mined Next, a dark red glass is placed ovei 
the patient’s left ej'e Through this he can see 
a red light but not the test letter The left 
light IS now moved until the patient states that 
It IS diiecti) under the distant letter He is now 
seeing the test letter with his right eye, which 
cannot see the red light His left eye sees the 
red light but not the test letter The examiner 
extinguishes the left light by pressing the flash 
button, and the patient is asked to look steadily 
at the test letter This permits his deviation 
for distance to become manifest, since the lett 
ej'e IS covei ed by the daik red glass Then the 
left light IS flashed on several times for onty a 
moment and its position changed until on its 
first appearing the jiatient sees the led light 
supei imposed on the letter Thus the true 
measure of the patient’s heterophoria for dis- 
tance is obtained In measurement of vertical 
heterophoi las the same proceduie is used, but 
the alining light is placed so that the patient 
sees it slightly to one side of the lettei 

In measurement of a lateral heteiotiopia for 
distance by the cover test (the objectwe method) 
the left eje, for example, is covered, and the 
patient is directed to look with his right eve 
alternatel)’- at the distant test letter and at the 
light light The light is moved until the right 
does not move at all laterally in looking 
from the test letter to the light Since the light 
can be brought to a position about 0 5 arc 
degree below the distant test letter without 
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hiding it, this light movement up and down is 
often iinobseived Now the right light is just 
below the line of fixation from the light eye 
to the test letter The direction of the distant 
test lettei having been established, the right light 
is extinguished or moved vertically out of view 
Such vertical movement still leaves the lateral 
direction indicated on the horizontal scale Next 
the cover is moved from side to side, and the 
position of the left light is changed until there 
IS no movement when the right eye, which is 
fixing the distant test letter, is covered and the 
left eye takes up fixation of the left light The 
left eye is now covered, and the patient is in- 
structed to concentrate on the distant test lettei 
This penults ail}!- heterophoria or heterotiopia 
for distance to become manifest After a few 
moments the cover is suddenly shifted to the 
light eye, and any movement of the left eye 
as it again fixes the left light is noted If move- 
ment IS noted, the left light is adjusted in a 
direction to neutralize it and the last part of 
the piocedure is repeated until no motion of 


the left eye is observed While the cover is 
being alternated from one eye to the other, any 
movement of the eye which is fixing the distant 
test letter ma} be disregarded, siilce the angle 
of the visual line between the right eye and 
the test lettei has already been determined 
When the change from fixation of the distant 
test letter with the right e3'^e to fixation of the 
left light with the left eye causes no movement 
of the left eye, the heterophoria, or squint, for 
distance is read diiectly on the differential scale 

In measuring the vertical deviation for distance 
the same method is used, but the light for the 
right eye is alined just beside the visual line 
instead of just beneath it The light is then 
moved laterall}^ out of view without the leading 
on the vertical scale being distuibed The motion 
of the left eye is stopped by changing the position 
of the left light When the movement is neutral- 
ized, the diffeience between the readings on the 
two vertical scales indicates the degree of vertical 
heterophoria, or squint, which exists 

206 North Fifth Stieet 
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The concept of the i elation of even small 
changes in the hydrogen ion concentration to 
vital biochemical and biophysical processes has 
stimulated many studies on the acid-base equilib- 
rium in various body fluids and tissues The 
interest of ophthalmologists has been focused 
inaml}'- on one phase of this i elation, that is, 
the changes in the turgescence of colloids due 
to a shift ill the hjdiogen ion concentration 
Its possible bearing on the problem of glaucoma 
was considered by Fiscber and was later the 
basis foi experimental work on the pn volume 
curve of the vitreous (Baurinann and Thiessen,* 
Duke-Eldei,^ Goedbloed,^ Saht and O’Brien,® 
von Salimann ® and otheis) No experimental 
woik 111 ophthalmology, howevei, has been re- 
ported on the relation of the pu of the milieu 
to the optimal action of various enzymes, such 
as tissue pioteinases (cathepsin and peptidases) 

This study was suppoited bi the Knapp Memorial 
Foundation 

From the Department of Ophthalmology of Colum- 
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and the proteolytic enzymes in polymorphonu- 
cleai leukoc 3 Tes and clasmatocytes, whereas in 
other fields of medicine the problems of inflam- 
mation, autol}'sis and necrosis have been studied 
from this viewpoint (Bradley," Schade and asso- 
ciates,® Menkin and associate,® Lurie,^® Hage- 
mann,^’^ Steinberg and Dietz, Bayerle and 
Borger and others) These studies have^ 
shown that accurate knowledge of the hydra 
gen ion coiicentiation is of majoi importance 
in physiologic, as well as clinical, problems 

K considerable number of reports have been 
made on determinations of the pyi of the vitreous 
in experimental animals, and in a few instances 
m the human eye, but all the studies have been 
cairied out on vitreous fluid lemoved from the 
eyes or on enucleated globes As early as 1925, 
studies were conducted on the actual reaction 
of the vitieous fluid of the human eye with 

7 Bradlei, H C Studies of Autolysis VHI 
The Natuie of Autolytic Enzymes, J Biol Chem 
52 467, 1922 

8 Schade, H , Neukirch, P , and Halpert, A 
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olism, Local Acidosis and the Cytological Picture in 
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reteience to glaucoma (Gala^-*), but m this in- 
vestigation, as well as in the eaily expeiimental 
nork on rabbits (Scalinci the technic was 
crude, as the loss of caibon dioxide was not pie- 
vented prioi to the detei mination, the tempera- 
ture factor was neglected and a coloiimetric 
method was applied Most of the latei inves- 
tigators tiled to eliminate the erioi due to the 
uncontrolled loss of carbon dioxide by coveiing 
the removed vitreous with paraffin oil (Tiia and 
de Simone,^® Adams and Kerridge,’^^ de Rosa,’^ 
Salit^° and others) The studies on the rabbit 
vitreous usually weie carried out a short time 
after the death of the animal, but several hours 
were lost between the determination of the pn 
of the vitreous of cattle and then slaughtei 
(Salit/° Goedbloed/ Redslob=^°) The small 
number of experiments leported by the vaiioiis 
authors f ui ther iiici eased the difficulty in evalua- 
tion of the lesults Only Salit’s investigations on 
the vitreous of cattle and the studies of Oyama 
on the vitreous of rabbits presented a sufficient 
number of experiments As the technic of 
Oyama seems the least open to criticism from 
the point of view of determination of the ph} sio- 
logic pH, It will be briefly discussed Oyama 
withdrew the vitieous fiom the living eye of the 
unanesthetized labbit into a syringe which was 
used as a hydrogen electrode and detei mined 
the electromotive force at a temperature of 38 C 
As possible errors in the method the author 
mentioned the escape of caibon dioxide from 
the vitreous fluid into the hydrogen atmosphere 
of the electrode and the lowering of the partial 
pressure of the hydrogen gas by the escaping 
carbon dioxide In addition, the filling of the 
needle with a small amount of a solution of 
sodium chloride of unknown pn hydrogen ion 
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concenti ation and the disadvantages of the 
hydrogen electrode, as summaiized by Dole,^^ 
must be consideied m judging the readings ob- 
tained by Oyama The hydrogen electiode was 
also used by Kodama,-® Tiia and de Simone^® 
and de Rosa,^® but under less favoiable condi- 
tions Redslob employed an antimony elec- 
trode in a few instances and Mayer a gold 
electrode Gala,’^'^ Scahnci and Saht util- 
ized colorimetric methods 

Adams and Ken idge were the first to apply 
a glass electrode to labbit vitreous (3 expeii- 
ments) It would exceed the puipose of this 
paper to enumerate the many advantages of the 
glass electrode foi such determinations, the in- 
terested readei is refeiied to the standaid text 
by’- Dole,-' who cited, among otheis, the follow- 
ing advantages 

[1] The glass electrode comes to equihbnum imme- 
diately, allowing pn measurements to be made with 
great rapidity [2] The glass electrode can be inserted 
and the pn measured without changing the pn of the 
solution and without changing the solubility of gases 
such as carbon dioxide [3] The glass elec- 

trode has no salt or protein error 

These qualities made the glass electiode suitable 
for the measurement of the pn m vivo in various 
tissues and in different parts of the body Voegt- 
Iin, Kahlei and associates^® (1932-1938) studied 
extensively the applicability of a new capillary 
glass electrode and descnbed a technic for mea- 
suring the pH of noimal and malignant tissues 
They also investigated the effect of the mtra- 
pentoneal injection of dextrose and fructose and 
the influence of severe depiession of the respira- 
tion on the hydrogen ion concenti ation of volun- 
tary mammalian muscle In 1934 Ball-® used 
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a capillary glass electrode of a spear type for 
determination of the pn of the intestinal wall of 
the white rat Dubuisson (1936-1937) re- 
corded the changes in the pu which occur in the 
muscle during action Dusser de Barenne, Mc- 
Culloch and Nims (1937) measured the 
of the cerebral cortex with a glass electrode of 
thin membrane type A technic similar to that 
described b} Voegthn, Kaliler and Fitch served 
Beck Musser, Carr and Krantz (1938) for 
the measurement of the pn of skeletal muscle and 
of ^^'’’alkel saicoma and for the study of the 
eftect of certain sugars on the hydiogen ion con- 
centration of the tissue examined j\'Iaison, Orth 
and Lemmer (1938) reported the changes m 
the h}drogen ion concentration of rabbit and 
human striated muscle aftei contraction Stein- 
berg and Dietz/- m the same year, made use of 
the glass electrode m an investigation of the 
hj'^drogen ion concentration m i elation to cell 
t}"pes in the mflammator} exudate of the peri- 
toneal cavitj' Blank, m 1939, applied a thin 
membrane glass electrode to determine the pn 
of the skin surface Accoidmg to Dole,-- Nun- 
gester and Kempf (1941) measured the pn of 
normal and pneumonic lung tissue with a pene- 
tiatmg glass electiode 

In application of the glass electrode foi re- 
cording the pn in various parts of the body, the 
follo^\ mg disadvantages have been found First, 
the friction behveen the electrode and the tissue 
caused b}’' any slight motion may modify the 
reading, second, the injury of the tissue maj 
cause a drift of potential for a certain length of 
time, and, third, the possible covering of the 
measuring membrane oi capillar) with blood lTIa^ 
result in a decrease of the pn Since these dis- 
advantages are nearly eliminated by tlie semi- 
fluid consistency of the vitreous and its peculiar 
anatomy, this part of the eye seems excellently 
suited to the use of such an electrode Among 
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35 609, 1937, Untersuchungen uber die Reaktionsan- 
derung des Muskels im Verlauf der Tatigkeit, Arch 
f d ges Physiol 239 314, 1937 

28 Dusser de Barenne, J G , McCulloch, W S , 
and Nims, L F Functional Activity and pn of the 
Cerebral Cortex, J Cell & Comp Physiol 10 277, 

1937 

29 Beck, F F , Musser, R , Carr, C J , and 
Krantz, T C Gljxolysis in Tumor Tissues II The 
Effect of Certain Sugars on the pn and Lactic Acid 
Contents of Walker Sarcoma, Am J Cancer 32 434, 

1938 

30 klaison, C L , Orth, O S , and Lemmer, K. E 
pn Changes in Rabbit and Human Striated [Muscle 
■\fter Contraction, Am J Phj^siol 121 311, 1938 

31 Blank, I H [Measurement of pn of the Skin 
Surface, J Invest Dermat 2 67 and 75, 1939 


the glass electrodes designed for the work on 
animals, the capillary electrode of Voegthn and 
Kahler^®“ and the thin membrane electrode of 
Macinnes and Dole®- were most satisfactory 
Since the latter type of electrode permitted the 
measurement m a small circumscribed area of 
about 1 mm m diameter, a modification of this 
type was made and tested for the present work 
m the laboratory By means of such an elec- 
tiode it was found possible to measure the pn 
of the vitreous of rabbits m situ and in vivo 



PRESENT INVESTIGATION 

Picpaiattoii of Elect! odes — The electrodes consisted 
of a tube of soft glass, one end of which was drawn 
out to an external diameter of 1 to 1 S mm (figure) 
A thin membrane of electrode glass (Corning 015) was 
then welded to the fine end of the shank, according to 
the tedinic of Nims The diameter of the measuring, 
concave membrane was about 0 5 mm To obtain the 
connection to the reference electrode, a glass bridge 
was drawn to a fine capillary, bent to the surface of 
the supporting tube and fixed to the latter by a layer 
of de Khotinsky cement This insulating material cov- 
ered tlie electrode from its tip to its upper end to pre- 

32 Macinnes, D A , and Dole, M Tests of a 
New Type of Glass Electrode, Indust & Engm Chem 
(Anal Ed.) 1 57, 1929 

33 Nims, L F Glass Electrodes and Apparatus 
for Direct Recording of pa m Vivo, Yale J Biol & 
IMed 10 241, 1938 
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•\ent the interference bj a deviation film The openings 
of the capillary bridge and the measuring membrane 
were close to each other A saturated solution of 
quinhydrone and platinum were used as the inner elec- 
trode, the platinum wire w'as fixed m a stopper of 
de Khotinsky cement, wdiich fitted into a short rubber 
sleeve co\ering the upper end of the supporting tube 
A fine opening in the cement stopper provided an air 
lent as a safeguard against pressure on the measuring 
membrane The bridge was filled with isotonic solu- 
tion of sodium chloride or of three chlorides U S P 
to connect it wuth a container of the same solution, 
in w’hich was immersed the calomel reference electrode 
The glass electrode wms held b> a hard rubber clamp, 
which could be freely moved in various directions by 
a series of joints The grounded reference electrode 
was held in place by a simple hard rubber clamp The 
cell measured was 

Pt, Q Q H= 1 N/10 HCl ! Glass [ Vitr [ NaCl iso sol || 
KCl sat sol I HgCl | Hg (Q Q Hs indicates qum- 
hvdrone ) 

Leads to a Beckman pa meter, laboratory model G, 
with a temperature compensator, consisted of shielded, 
grounded cables suspended freely in the air The elec- 
trode assembly was arranged in an electrically shielded, 
grounded cage, w'hich also contained an insulated board 
for the experimental animal The potentiometer rested 
on a separate table and was likewise shielded and 
grounded to avoid the influence of extraneous electric 
currents A great number of glass electrodes (several 
hundred) were made After being boiled for several 
hours and ripened to reduce the asymmetry potential, 
the electrodes which gave a linear graph with three 
standard buffers and had a low zero correction w'ere 
selected They w'ere recalibrated before use A senes 
of experiments were carried out to study the influence 
of the depth of immersion It was found that the read- 
ings did not vary when the electrode w^as immersed m 
the buffer solution from 1 to 10 mm 


Technic of the Erpei iments — Mature chinchilla rab- 
bits, receiving a diet of oats and hay, were given 
intraperitoneal injections of sodium pentobarbital, 40 
mg per kilogram, or dial with ethyl carbamate,33'i 
1 cc per kilogram of body weight The conjunctiva 
was incised a few millimeters above the limbus and 
the sclera exposed The superior rectus and superior 
oblique muscles w^ere resected, and the suture holding 
the muscle stump at the sclera was used to rotate the 
eye dowmward An opening of 1 5 to 2 mm in diameter 
w^as made m the sclera 6 to 8 mm from the limbus 
The bulging uvea was usually incised after the ani- 
mal had been placed in the shielded cage and the elec- 
tiode placed in position for its immediate insertion 
The introduced electrode almost filled the opening and 
prevented the escape of vitreous Measurements were 
made at various depths in the vitreous, i e , at varying 
distances from the retina Readings of the pn were 
recorded three to fifteen minutes after insertion of the 
electrodes wnth the temperature compensator set at 37, 
38 and 39 C Immediately after the withdraw^al of the 
electrode, the temperature of the vitreous was measured 
with a microthermometer, and in the later experiments, 
with a thermocouple, the wires of W'hich w^ere coated 
for the terminal 3 cm, except for the measuring tip, 
with a la\er of de Khotinsky cement to obtain the 
necessar>^ rigiditj The tip of the thermocouple was 


33a Each cubic centimeter of the anesthetic contai 
01 Gm diallvlbarbiuinc acid, 0 4 Gm ethil carbarn 

0 4 Gm monoetlnlurea and distilled water to m 

1 cc ’ 


placed in the vitreous at the same depth as the measur- 
ing membrane of the electrode Readings were taken 
on the potentiometer wuth standard buffer solutions 
before and after each experiment at 37 or 38 C , the 
setup of the experiments being always the same The 
results of experiments were tabulated only w'hen the 
readings on the standard buffers after the experiment 
were almost exactly the same as the readings before 
the experiment, a slight variation of 0 02 pn unit being 
allowed The tip of the electrode and the bridge capil- 
lary were examined for traces of blood after their 
removal, and the eyes were dissected and examined for 
lesions of the lens or inner membranes and for the 
presence of blood in the vitreous 

RESULTS 

Nonnal Eyes — In 12 instances the readings 
for both eyes of normal chinchilla rabbits could 
be used (table) The results tvere m close agree- 

Valties fo) the pa of the Vitreous of Normal Rabbits 


Values for pa 

Jl 

W’lth Electrode With Electrode 

Introduced to Depth of Introduced to Depth of 
from 5 to 7 Mm from 10 to 12 Mm * 

Rnbbit / V , * . 


No 

Right Eye 

Left Eye 

Right Eye 

Left Eye 

1 

7 0G 

7 03 

7 22 (O 

C 82 (B) 

2 

700 

7 01 

6 81 (B) 

0 78 (B) 

O 

7 07 

70S 

7 01 

6 95 

4 

7 01 

700 

7 01 (0) 

099 

5 

700 

700 

690 

7 07 (C) 

6 

7 05 

700 

700 

6 91 

7 

7 0S 

707 

7 06 

7 27 (0) 

S 

7 01 

7 03 

7 05 (D) 

7 03 (A) 

9 

7 W 

701 



10 

7 01 

700 

7 01 (A) 

7172 (C) 

11 

7 05 

7 03 



12 

71 

7 01 

7 06 

7 01 (A) 

U 

71 




U 


700 


7 01 (D) 

lo 


7 05 


7.01 

10 

7 01 


7 12 (CJ 


17 


70C 


701 

18 

707 


7 02 



* In the table, A indicates no difference between readings at 
different depths, B injury potential O, interference by hem 
orrhages and D, more alkaline readings at greater depths 

ment, the difterence between comparable figures 
for the two eyes did not exceed 0 03 pjj unit 
except m 2 instances in which the differences 
were 0 05 and 0 06 p-a unit respectively The 
values recorded for the pn varied from 7 to 7 1, 
the average /^h being 7 04 at a depth of immer- 
sion of 5 to 7 mm In the calculated average 
were included the results for 7 additional normal 
eyes, in which the felW eye Avas not suitable 
for determinations of the p^ because of previous 
use or accidents during the procedure The 
pn values remained constant during the experi- 
ment, that IS, for a period of fifteen minutes 
Further measurements were recorded at the 
greater depth of 10 to 12 mm from the sclera, 
that IS closer to the retina The accurate loca- 
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tion of the electrode tip with refeience to the 
lens and retina could not be controlled In this 
position of the electrode a slight shift of the 
/ih to the acid side, with a range of 0 01 to 
0 13 pYi unit, was noted in 11 eyes, the average 
shift being 0 054 unit In 3 eyes such a shift 
was not evident (yl) In 3 eyes in which read- 
ings indicating a shift to the acid side 6 78 
to 6 82, were obtained with the deeply introduced 
electrode, a lesion of the retina oi of the lens 
was observed on dissection of the globe, and 
therefore these readings may be consideied as 
indicative of injury potentials (5) On the 
other hand, in 6 ej’^es for which the readings 
of the pn at the greater depth were 7 04 to 7 27, 
hemorrhages in the cortical area of the wtreous 
were noted or traces of blood were observed on 
the measuring membrane or in the opening of 
the bridge capillarj'^ (C) The readings indicat- 
ing slightl}-- gi eater alkalinity with the deeper 
position of the electiode in 2 ej'^es (D) remained 
unexplained, since no traces of blood were no- 
ticed in the cortical part of the vitreous aftei 
dissection of the globes oi on the tip of the 
electrode Under the experimental conditions 
the tempei ature as measured by the thermocouple 
at depths of 5 to 12 mm showed a gradient m 
which 1 mm of immersion corresponded roughly 
to 0 1 degree C , that is, at a depth of 5 mm 
the temperature v as about 0 5 degi ee C less 
than the temperature at a depth of 10 mm 

Comment — ^The use of the glass electrode in 
the form selected eliminated the main erroi m 
determination of the p^ of the vitreous, namely, 
the loss of carbon dioxide prior to or during 
the procedure, since the shank of the electrode 
sufficiently blocked the opening m the sclera and 
the inner membranes The temperature could 
also be evaluated much better by this means 
than by the methods applied by the aforemen- 
tioned authors The technic of determination 
of the pa as applied to the vitreous of the living 
animals permitted readings at circumscribed 
areas within the cavity, providing information 
unobtainable by previously described methods 

The mam objections to the technic used in the 
present experiments lay m the necessity for gen- 
eral anesthesia, the slight uncertainty of the 
temperature factor and the unavoidable intro- 
duction of a dilute saline bridge A bridge filled 
with isotonic solution of sodium chloride oi of 
three chlorides U S P was used by Voegthn, 
Kahler and Fitch,-®** as well as by other authors, 
m m vivo determinations of the pa It is ac- 
cepted that the difference produced by this ar- 
rangement as compared with the results of in 


vitio determinations is slight, less than 0 02 />„ 
unit if the electiode system is carefully cali- 
bratefl with known standard buffer solutions 
undei the same conditions of temperature as 
exist during the experiment Nims pointed 
out that the different values for any changes 
which occur during the course of such experi- 
ments can be ascertained within a few thou- 
sandths of a pa unit The question v hether the 
anesthetic agent, dial or pentobarbital, used in 
these investigations changed the pa of the tissue 
cannot be answered on the basis of the present 
experiments All previous experiments m vivo 
were carried out m this way, with geneial anes- 
thesia It has been assumed by various inves- 
tigators that an anesthesia of moderate degree 
induced with barbiturates has little influence on 
the pa of the tissue or blood (Voegthn and asso- 
ciates,-® Dubuisson,-’ Dusser de Baienne and 
associates,-® Beck and co-workers,“® Maison and 
associates,®® Nuns,®® Steinberg and Dietz ®®) 
It would be of advantage if the temperature of 
the cage m which the animal is placed could be 
kept constant at 37 to 38 C The insertion of 
the small, insulated shank of the electrode may 
lower the temperature a little, as maj the in- 
troduction of the tliermocouple wire But it is 
safe to assume that these eriors are small, since 
the electrode was immersed prior to the experi- 
ment 111 a buffer solution at 38 C The com- 
plicated chai acter of the measuring sj stem makes 
one cautious, however, m the statement tliat 
the readings obtained piesent the true physio- 
logic pa of the rabbit vitreous Nevertheless, it 
seems that with this method fewer errors oc- 
cuired than with methods used by previous 
authoi s 

The leadings of the pa recoided m the present 
stud}"^ compare most closely to the values ob- 
tained for the vitreous of rabbits by Tria and 
de Simone (7 01) and Kodama ®® (71) They 
are similar, also, to the values for the pa of 7 09 
to 7 2 determined by Schade and associates ® for 
normal tissue, as against an average value of 
7 35 for the blood Thej deviate considerably 
from the values obtained b}"- Oyama and otliei 
authors Oyama stated that a pa of 7 416 was 
physiologic for the vitreous of albino rabbits 
It remains to be seen whethei the technic ap- 
plied, the breed of experimental animals or the 
diet on which they were kept can explain the 
difference in results 

The slightly less alkalinity often noted on 
deeper immersions of the electrode, that is, to 
a depth of from 10 to 12 mm indicates nothing 
more than a trend toward a more acid reaction 
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at the coitex of the vitieoiis It is not im- 
probable that the high glycolytic activity of the 
retina, with the production of lactic acid, as dis- 
covered by Warbuig, Posener and Negelein,®'* 
IS related to these values for the pn near the 
retinal surface Adler described a decline in 
the sugar concentration in the posterior layers 
of the vitreous as compared with the concen- 
tration in the anterior layers The glycolysis 
of the lens, as studied by Kronfeld and others, 
may also play a part in establishing an increased 
hydrogen ion concentration in the vitreous and 
a slight acid drift in the cortical region of the 
latter Determinations of the pn m well defined 
parts of the vitreous chamber by the technic 
described, however, were not accurate enough 
to permit convincing conclusions The precise 
location of the tip of the electrode and its topical 
promixity to the retina or lens by means of 
ophthalmoscopic inspection was not possible, 
since the lower hd covered the cornea of the 
downward-rotated globe 
Pathologic Conditions — It is not known to 
what extent changes in the pn of the vitreous 
space occur under pathologic conditions The 
following series of experiments present a first 
attempt to study in vivo the shift of the pn m 
eyes with an inflammatory process of bacterial 
origin in the early and late stages and in eyes 
in which the retina was destroyed m part by 
the systemic use of lodates A few observations 
were made on globes with experimental secon- 
dary glaucoma They were not conclusive 
enough to be reported 

Inflammation was produced by the intravitreal 
injection of 0 05 cc of a twenty-four hour broth 
culture of a mannitol-positive strain of Staphylo- 
coccus aureus in a dilution of 10~^ The injected 
material gave a. pn ol 7 85 The pn of the vit- 
reous was measured from tiventy-four hours to 
three months after injection of the infective 
organisms The technic employed was the same 
as that used in normal eyes, with the electrode 

34 Warburg, O , Posener, K , and Negelem, E 
Ueber den Stoffwechsel der Carcinomzelle, Biochem 
Ztschr 152 309, 1924 Warburg, O The Metabolism 
of Carcinoma Cells, J Cancer Research 9 148, 1925, 
Die ililchsaurebildung beim Wachstum, Biochem 
Ztschr 160 307, 1925 

35 Adler, F H An Investigation of the Sugar 

Content of the Ocular Fluids Under Normal and Ab- 
normal Conditions and the Glj'coljtic Activity of the 
Tissues of the Eye, Tr Am Ophth Soc 28 '307, 1930, 
The Metabolism of the Retina Further Notes Arch' 
Ophth 6 901 (Dec ) 1931 ’ 

36 Kronfeld, P Zur Frage der Linsenatmung, Ber 
11 d Versamml d deutsch ophth Gesellsch 46 230, 


immersed to a depth of from 5 to 8 mm After 
the measurement of the actual reaction and of 
the temperature of the vitieous m the same 
area, a small amount of vitreous fluid uas with- 
diawn, and smears were made and stained wutli 
Giemsa’s or Wright’s solution for cytologic exam- 
ination In some instances the globes were 
lemoved and embedded for further histologic 
examination The incidence of disturbing hemoi- 
rhages or injuries to the inner structures of 
the ej^e was higher in the later stages, especially 
in greatly shrunken globes 

Local acidosis was obseived in all inflamed 
eyes Twenty-four hours after the injection 
(4 eyes), the pn value reached 5 7 in one eye 
and ranged from 6 33 to 6 35 in 3 other ej^es 
Duimg the following weeks the acidosis declined 
slightly to an average pn oi 6 62 (7 e>es) Of 
6 e^^es in which the infection had been arrested 
by penicillin therapy and the clinical signs of 
inflammation had subsided, the pn readings re- 
turned to a noimal range in 3 (7, 6 98 and 701) 
and declined to values indicating greatei alka- 
linity in the other 3 (7 16, 7 19 and 7 22) 

In the first days after the infection large num- 
bers of cocci were seen in the smears or m the 
sections, and the inflammatory cells consisted 
almost exclusively of polymorphonuclear leuko- 
cytes In later stages numerous maciophages 
weie present, and the polymorphonuclear leuko- 
c}tes displayed various stages of degeneiation 
A distinct relation betw^een the cell type and the 
hydrogen ion concentration could not be estab- 
lished beyond the fact that maximal acidosis was 
recoided in the acute, early stages, when poly- 
morphonuclear leukocytes were predominant 
Further experiments are necessary to deteimme 
whether this initial acidosis is due to acid foi- 
mation resulting from bacterial metabolism 
The acidity of the vitreous measuied m the 
first weeks after the infection exceeded that ob- 
served by Steinberg and Dietz m the peritoneal 
exudate of rats produced by staphylococcic in- 
fections, with pn readings of 6 6 to 7 27 This 
range presents only a slight change as compared 
with the values determined for normal rats, m 
which a concentration of hydrogen ions of from 
6 87 to 71 was recorded The relativelj great 
variations of the physiologic values for the pn 
m the peritoneal cavity suggest, however, that 
the unknown placing of the tip of the electrode 
m the abdomen, the movement of the intestine, 
and possibly some concealed small hemorrhages, 
induced potential errors which could be avoided 
m.the intravitreal measurements on rabbits 
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Neithei Steinberg and Dietz nor Lurie 
noted a correlation between the hydrogen ion 
concentration of an exudate and the leukocytic 
formula in their experiments on rats, rabbits and 
dogs Contrary to the observations of these 
investigators, Menkin and associates ^ had pre- 
viously concluded from their extensive studies 
on dogs that “the cellular composition of an 
inflammatory exudate is a function of the con- 
centration of the h} drogen ion m the area of in- 
flammation ” The pii concentration of a pleural 
exudate shifts, according to Menkin from the 
alkaline to the acid />h side after two oi three 
days Collateral with this change is the per- 
cental fall of polymorphonuclear leukoc)des and 
the percental rise of mononuclear phagocytes 
These obseiwations of Menkin and associates 
\\ere not corroborated b)’- the results of the 
present stud} on one t}pe of bacteiial inflam- 
mation m the rabbit vitreous 

Schimmel and Riebm observed, as an ap- 
parently isolated severe injur}^ to the retina, acute 
pigmentary degeneration in patients who had 
been treated systemically with concentrated 
Pregl's solution of the sodium salt of hydriodic 
acid and iodic acid with iodine (0 04 per cent) 
Riehm pi esented experimental proof of the 
toxic action of concentrated Pregl’s solution on 
the retina of rabbits In the period following 
these publications the nature of this destruction 
vas repeatedly studied Vito®® Kalt and, 
later, Sorsby found that sodium lodate (NalOg) 
was as effective as sodium hypoiodite (NalO), 
which I concluded was the active principle in 
the concentrated Pregl solution Because of the 
simpler technic, sodium lodate was used in the 
present experiments in order to obtain extensive 
destruction of the retina without primary intei- 
feience uith the retinal circulation 

37 Schimmel Zur Septojodbehandlung, Munchen 
med Wchnschr 73 590, 1926 Riehm, W Augen- 
schadigungen nach Septojodmjektionen, ibid 73 590, 
1926 

38 Riehm, W Ueber Presojod Schadigung des 
Aiiges, Klin klonatsbl i Angenh 78 87, 1927 

39 Vito, P Contribute alio studio della degenera- 
zione pigmentaria della retina indotta dalla soluzione 
jodica di Pregl, Boll d’ocul 14 945, 1935 

40 Kalt, E De I’action novice sur I’epithelium pig- 
mentaire de la retme, des solutions de certains com- 
poses lodiques injectees par voie parenterale. Bull Soc 
d’opht de Pans 49 304, 1937 

41 Sorsbv A Experimental Pigmentary Degenera- 
tion of the Retina by Sodium lodate, Brit J Ophth 
25 58, 1941 

42 \on Sallmann, L Ueber Netzhautschadigung 
durcli Salze der unterjodigen, unterbromigen und unter- 
chlongen Saure, Ztschr f Augenh 80 342, 1933 


Three injections of the aqueous solution, each 
of 003 Gm per kilogram of body weight, weie 
administered subcutaneously to 4 rabbits at in- 
tervals of three days Determination of the p-^ 
was carried out from four weeks to four months 
after the first injection of the lodate solution 
Two of the 8 eyes with the characteristic lesion 
fully developed could not be used for recording 
of tbe P'S, values, in 1 instance because of injury 
to tbe lens with the electrode, and m the other 
because of tbe death of the animal before the 
leadings on the second eye were completed 
After the measurements the remaining 6 globes 
were enucleated for histologic examination The 
average for the /ih values for the vitreous of the 
diseased eyes showed a decline m the hydrogen 
ion concentration as compared with the average 
for the p-B values of normal rabbit vitreous For 
3 eyes the readings were within a normal range 
(71, 7 06 and 7 07) , the other 3 eyes showed 
a shift to the alkaline side (74, 7 18 and 7 25) 
The histologic examination suggested a relation 
between the extent of the retinal atrophy and 
the alkalinity of the vitreous so far as the moie 
alkaline readings were obtained for the vitreous 
of ejes with larger areas of completely atrophic 
retina without any other microscopically de- 
tectable lesions Adler produced atrophy of 
the retina in 3 eyes of rabbits by section of the 
optic nerve back of the eyeball and observed 
that the sugai content of the vitreous of the eyes 
operated on was much above normal He saw 
the most likely explanation of this observation 
in the reduction of the glycolysis of the atrophied 
retina It is possible that the slight shift of the 
pH to the alkaline side in the present experiments 
was also caused by interference with the glyco- 
lytic activity of the diseased retina and diminished 
formation of lactic acid The possibility cannot 
be excluded, however, that the general condition 
of the experimental animal in this type of in- 
toxication also influences the pn of the tissue 

SUMMARY 

1 A glass electrode of the thin membrane 
type (Macinnes and Dole) was designed for 
determination of the pH m circumscribed areas 
of the vitreous in vivo Accurate measurements 
of the temperature in the examined area, neces- 
saiy for evaluation of the pH readings, were 
obtained by the use of a thermocouple 

2 The potentiometnc readings of tlie pn of 
the tivo eyes of individual rabbits were in good 
agreement A range in /ih of 7 to 7 10 was 
recorded as the value for the normal vitreous 
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of rabbits jSIeasurements earned out in closer 
pioximit} to the retina showed m the majority 
of the eyes a tiend toward an increase of the 
Ii}diogen ion concentration in the cortical layers 
of the vitreous This shift may be the result 
of acid formation caused by the high gtycolytic 
activity of the retina 

3 Local acidosis, up to a of 5 7, developed 
in the early stages of an acute staphylococcic 
infection of the vitieous The acidity decreased 


during the following weeks Several months 
after the inflammation had been arrested by 
penicillin therapy, a noimal range of the pn was 
lestored in the vitreous or the acidity was suc- 
ceeded by a slight alkalosis 

4 In eyes in which the retina had been par- 
tialty destroyed by systemic treatment with 
sodium lodate, readings indicated a higher alka- 
linity than for normal eyes 
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AFTER-IMAGE PERIMETRY 

A RAPID METHOD OF OBTAINING VISUAL FIELDS, PRELIMINARY REPORT 

W P WILLIAMSON, MD 
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The phenomenon of after-image has long been 
known and studied, but it has apparently not 
been utilized as a means of perimetry It is 
reasonable to suppose that if an after-image 
were produced m a patient with a lesion of the 
central optic pathwa 3 '^s, there might be a defect 
m the after-image coi responding to the site and 
size of the area of damage of the visual system 
This hypothesis was tested according to the 
following technic 

METHOD 

Tcchmc — The instrument used consists of a poi table 
flood lamp with a 500 watt bulb and a 16 inch (40 cm ) 
reflector Over the reflector is placed a translucent 
cover 0 5 mm in thickness, made of two layers of white 
broadcloth, on the surface of which a standard visual 
field design is sewed in black, the lines being S mm 
in width The test is best carried out in a dark room 
with black or dark gray walls This screen flood lamp 
IS placed 20 cm directly in front of the eje to be 
tested, the other eye being covered with a shield At 
a distance of 20 cm this 40 cm , round design repre- 
sents 45 degrees of the complete visual field, being 
slightly smaller than the field charted as normal for 
a 5 mm object at a distance of 2 meters by the 
standard tangent screen method With the room lights 
on, the patient is asked to look at the central focal 
point on the design and is cautioned against blinking 
the eye, and the flood lamp is turned on as the ceiling 
lights in the room are simultaneously turned off The 
flood lamp is snapped off after a one second exposure, 
the room being left in total darkness, and the lamp is 
removed from in front of the patient Soon an after- 
image appears, representing 45 degrees of the patient’s 
field of vision With the room dark, the patient per- 
ceives a positive after-image of the design, which is 
an exact reproduction of the white disk with black lines 
The positive after-image tends to come and go, be- 
coming fainter with each return The patient is allowed 
to study the positive after-image through three or four 
cycles, and then the room lights are switched on* and 
the retina restimulated The design is immediately re- 
produced as a negative after-image, which the patient 
perceives as a design of white lines projected on the 
black background This negative after-image fades 
rapidlj, but by means of the room lights being switched 
off and on the after-image is each time reproduced clearly 
The patient is thus enabled to study his own “visual 
field ’’ A normal ej e perceives the entire design, with 
clearcut borders, \vhereas the eye with an absolute 
field defect perceues a distinct absence in the after- 


image After studying the positive and negative after- 
images for approximately two minutes, the patient is 
able to chart his own “visual field” on a standard 
form, outlining any area which was not Msuahzed in 
the after-image A “control” is afforded b\ the use of 
a design with two small defects in one of the radial 
lines, which the patient is able to identify m the after- 
image 

Results — ^A senes of 50 patients, 25 with 
normal fields and 25 with abnoimal fields, were 
examined by this method and the results coin- 
paied with then fields obtained by the standard 
tangent scieen method used at the Neuiological 
Institute of N ew Y ork All the noi mal subj ects in 
this sei les wei e able to see their visual fields repre- 
sented by the after-image clearly, distinctly and 
without question Each subject with abnormal 
visual fields in the senes was immediately awaie 
of his own field defect, provided the detect was 
absolute and not relative, and was able to chart 
his own fields, which corresponded closely to the 
fields charted by the tangent screen method 
The average time required foi the patient to 
obtain and chart visual fields for both eyes by 
this method was four minutes The fields 
charted by this group appioximated their tiue 
fields closely enough to justifj the clinical use 
of this method In figures 2, 3 and 4 are shovn 
the visual fields of 3 patients, with laige field 
defects, scotomas and enlarged bhndspots due 
to papilledema respectively The tangent screen 
fields weie obtained with a 5 and a 2 mm object 
on a 1 meter screen at a distance of 1 meter, 
with daylight illumination The fields are 
charted on a 25 degree design, though they 
actuall} represent 45 degrees 

COMMENT 

The advantages of this method of obtaining 
visual fields are as follows 

1 The method is not tiring to the patient oi 
to the examiner 

2 The patient is unable to look away from 
the fixation point, since the after-image moves 
simultaneously with any shift of the eye 
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The disadvantages of the method are as 
follows 

1 The normal bhndspot is not visualized, 
since it has no cortical representation An 
enlarged bhndspot, however, can be visualized 
in the after-image 

2 It will no doubt picn^e to be less accurate 
than the tangent scieen method, though thus 
far It appears to be accurate enough for clinical 
use This can be detei mined only aftei fuither 
study 


3 With the present technic the portion of the 
peiipheral field tested does not represent more 
than 45 degrees 

4 The method i eveals only absolute field 
defects 

summary 

The value and limitations of this new method 
foi detei mination of the visual fields are being 
thoroughly explored, and the results of the 
investigation will be published later 

Neurological Institute of New York 


PENETRATION OF PENICILLIN IN RABBIT EYES WITH 
NORMAL, INFLAMED AND ABRADED CORNEAS 

IRVING H LEOPOLD, MD, DSc, and WILLIAM O LaMOTTE Jr, MD 

PHILADELPHIA 


PENETRABILITY OF PENICILLIN 

Stiuble and Bellows^ pointed out that in the 
evaluation of any chemotheiapeutic agent the 
efficiency of the agent depends not only on its anti- 
bacterial potenc}’’ but on its diffusibility and its 
concentration in the infected part Von Sallmann 
and Meyei ^ and Struble and Bellon^s ^ studied 
the penetration of penicillin in the noimal eyes 
of rabbits and dogs 

V on Sallmann and Me3''ei " were unable to 
demonstrate any antibacterial activity of penicil- 
lin in the aqueous humor after repeated applica- 
tions of solutions and ointments containing peni- 
cillin to the noimal rabbit eye, but obtained high 
levels of penicillin in the aqueous with the 
corneal bath and lontophoretic technics Struble 
and Bellows ^ also demonstrated high concentia- 
tions of penicillin m the aqueous humor after cor- 
neal baths of penicillin and showed that the level 
in the cornea exceeded the level in the aqueous 
when the corneal bath technic was used Sub- 
conjunctival injections also produced high con- 
centrations of penicillin in the cornea and aqueous 
humor of normal labbit eyes, the levels in the 
cornea again exceeding the concentrations m the 
aqueous humor The latter investigators, ivhose 
studies were, like the ivork of Amn Sallmann and 
Meyei, done entiiely on noimal eyes, did not 
teport on the simple application of penicillin 
solution oi ointment 

No studies on the penetiatioii of penicillin in 
eyes with inflamed oi abraded corneas had been 
reported at the tune of preparation of this paper 

Read at a meeting of the College of Plnsicians of 
Philadelphia, Dec 21, 1944 

From the Department of Ophthalmologi'^, Univer- 
siU of Pennsylvania School of Medicine 

The woik described m this paper was done under 
a contract recommended by the Committee on Medical 
Research, between the Office of Scientific Research and 
DcAclopment and the University of Pennsylvania 

1 Struble, G C, and Bellows, J G Studies on 
the Distribution of Penicillin m the Ej^e, T A A 
125 685 (July 8) 1944 

2 y On Sallmann, L , and ^tey^er, R Penetration 

oi Penicillin into the Eic, Arch Ophth 31 1 (Tan I 
1944 ^ 


It IS m such eyes that penicillin wull be used 
clinically The following studies were under- 
taken to determine whether oi not simple appli- 
cations of penicillin m the form of drops or oint- 
ment to the conjunctival cul-de-sac would give 
satisfactory levels m the aqueous liumoi and 
thus remove the necessity of lesortmg to sub- 
junctival injections, corneal baths oi lontopho- 
lesis m the presence of corneal inflammation, foi 
it is quite thinkable that the peimeability of the 
pathologic cornea to penicillin is different from 
that of the normal cornea 

Method — ^All the studies were made on rabbit eyes 
The rabbits were of a brown-eyed or blue-eyed chin- 
chilla strain, and weighed 2 to 3 Kg each The penicillin 
in solution consisted of 500 Oxford units of the sodium 
salt per cubic centimeter of isotonic solution of sodium 
chloride 3 The pemcillin ointment was piepared with 
a polyethylene glycol (Carbowax) base recommended 
by Dr Frank Meleney through the Committee on Sur- 
gery of the National Research Council The concen- 
tration of penicillin in the ointment was 500 Oxford 
units per gram of base Four drops of the penicillin 
solution or 0 2 Gm of penicillin ointment w'as applied 
to the conjunctival sac once, and aqueous humor w^as 
withdrawn fifteen minutes, forty-five minutes or one 
hour and forty-five minutes after the instillation The 
cornea and the cul-de-sac w'ere thoroughly w'ashed with 
isoiomc solution of sodium chloride, and then the 
cornea was anesthetized wuth 1 to 2 drops ot 0 5 per 
cent tetracaine hydrochloride, after wdnch limbal punc- 
tures were made with a sterile 27 gage needle attached 
to a sterile tuberculin syringe In tins manner, the 
local anesthetic did not influence the penetration of the 
penicillin 

The same procedure yvas carried out on 24 normal 
rabbits, 24 rabbits with inflamed corneas and 24 rabbits 
w'lth mechanically denuded corneas Inflammation of 
the corneas w^as produced in 24 rabbits by intra- 
corneal injections of 0 01 cc of a twenty -four hour 
broth culture containing approximately 200 oiganisms 
The organism used yvas Pasteurella leptiseptica, the 
ulcers produced by this organism having been prcvi- 

3 The penicillin was provided by the Office of 
Scientific Research and Development from supplies 
assigned by the Committee on Medical Research for 
clinical investigations recommended by the Committee 
on Cliemotherapeutics and Other Agents of the National 
Research Council 

4 ileleney, F F Personal communication to the 
authors, July 17, 1944 The Carbow'ax compounds are 
polyethy lene glycols of high molecular yveight The one 
used in these studies had a molecular weight of 4 000 
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ously descubed^ The epitheiium was removed from 
the corneas of 24 rabbits by rubbing the corneal surface 
with gauze, fluorescein staining serving as a guide to 
the amount remo\ed Approximately one third of each 
corneal surface was thus denuded 

Into 12 additional normal rabbit eyes drops of peni- 
cillin solution were instilled repeatedly every fifteen 
minutes for one hour Specimens of aqueous were 
withdrawn from 4 eyes at each of the following inter- 
vals after tlie last application of penicillin fifteen min- 
utes, fort} -five minutes and one hour and forty-five 
minutes 

The specimens of aqueous humor from 12 normal 
rabbit eyes were analyzed for concentration of peni- 
cillin at fifteen minutes, forty-five minutes and one 
hour and forty-five minutes after an intramuscular 
injection of 1,500 Oxford units of penicillin per kilo- 
gram of body iveight Four eyes were used for each 
time interval The same procedure was then repeated 
on 12 rabbit eyes with corneal inflammations caused 
bv intracorneal injections of Past leptiseptica 

All concentrations of penicillin in the aqueous humor 
were determined bj the bioassay method of Holmes 
and Lockw ood ® This method was satisfactory in our 
hands for levels above 0 02 unit per cubic centimeter " 
The error in this biologic method is approximately 20 
per cent 


each instance It is evident from these results 
that instillation of penicillin in drops or as an 
ointment, even when repeated four times an 
hour, fails to produce detectable concentrations 
of the substance in the aqueous of the normal 
rabbit eye This confirms the observation of von 
Sallmann and Meyei - Hon ever, definite concen- 
trations of penicillin in the aqueous humor could 
be obtained after only one application of solu- 
tion or ointment to rabbit eyes with inflamed 
or denuded corneas All levels of penicillin in 
the aqueous humor of such eyes were above 02 
Oxford unit per cubic centimeter one hour and 
foity-five minutes after a single instillation of 
either drops or ointment From the results 
recorded in table 2 it is evident that intramuscu- 
larly administered penicillin does not penetrate 
leadily into the aqueous humor of the norma! 
labbit eye but that it does penetrate readily into 
the aqueous of the rabbit eye with an inflamed 
cornea 


Table 1 — Coucciifiatwiis of Penicilhn tit the Aqueous Hutiioi Obtained by Local InstiUaiton of Pemcilhn in 

Sohitwii and tn Otntincnt Vehicles 


Time of 

Eyes with Normal Cornea 





Aqueous Humor, 



* 

^ 

Eyes with 

Eyes with 

Puncture 



Repeated 

Inflamed Cornea 

Abraded Cornea 

after 



Instillation of 

/ ’ “ 

— J 

/ ' - “ 

-4L. 

Instillation of 

Solution 

Ointment, 

Solution 1 

Solution 

Ointment 

Solution 

Ointment 

Penicillin, 

0 ford Units 

Oxford Units 

Oxford Units 

Oxford Units 

Oxford Units 

Oxford units 

Oxford Units 

Min 

per Cc 

per Cc 

per Cc 

perCc 

per Cc 

per Cc 

ficr Cc 

15 

0 

0 

0 

0 5 

0 5 

1 5 

00 

4o 

0 

0 

0 

0 5 

08 

1 5 

00 

Ito 

0 

0 

0 

04 

04 

oe 

04 


• The concentration at each time intenal represents the average for 8 eves except for the values for repeated instillation' 
of the solution in these tests 4 eves were used for each time interval 

t The instillation of the solution was repeated every fifteen minutes for four doses 


Table 2 — Conccntiatwn of Penicillin m the Aqueous 
Humor Pioditced by Intt amusculat AdnnmsU ation 
of 1,500 Otfoid Units of Penicillin Pei 
Ktlogiam of Body Weight 


Time of Aqueous Humoi Eyes with Eyes with Corneal 

Puncture after Admini' formal Cornea, Inflammation 
tration of Penicillin, Oxford Units Oxford Units 

Mm per Cc per Cc 


15 

45 

lOo 


0 04 

0 0 13 

0 0 15 


* Fach coneentrition obtained represents the average for 
4 ejes 


Results — The lesults are tabulated in tables 
1 and 2 Each value recorded represents the 
average tor 4 oi 8 e 3 ^es and is so specified in 

5 Leopold I H , Holmes, L , and LaHotte, W O , 
Jr Local Versus Systemic Penicillin Therapy of 
Rabbit Corneal Ulcers Produced by’^ Gram-Negative 
Rod, Arch Ophth 32 193 (Sept) 1944 

6 Holmes, L , and Lockwood, J Studies on Bio- 
assav' of Penicillin, Am J M Sc 207 267 (Feb ) 1944 

7 Bioassay s were done m the Harrison Department 
of Surgical Research University of Pennsylvania, with 
the assistance of Dr Lida F Holmes 


Comment — Rainmelkainp and Keefer ® showed 
that the concentration of penicillin m serum re- 
quired for maximum bacteriostatic effect against 
Streptococcus haemolyticus is 0 019 unit pei 
cubic centimetei and that 0 15 unit per cubic 
centimeter produces maximum bacteriostasis 
against Staphylococcus aureus It is evident 
from the concentrations m the aqueous recorded 
here that this necessary antibacterial concentra- 
tion IS exceeded for a period of one hour and 
forty-five minutes after one application of solu- 
tion oi ointment containing penicillin m eyes 
with loss of the corneal epithelium barrier or 
with corneal infections This indicates that re- 
peated instillation of the drops or ointment once 
every two hours in such eyes would maintain 
adequate levels of penicillin in the aqueous 
humor 

Struble and Bellows’^ showed that the levels 
in the cornea alwa 3 ^s exceed the levels in the 

8 Rammelkamp, C H , and Keefer, C S Absorp- 
tion, Excretion and Distribution of Penicillin, J Clm 
Investigation 22 425 (May) 1943 
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aqueous humor when the pemcillin is applied 
locally They also showed that the concentration 
m the cornea is less than that in the aqueous 
humor wdien the penicillin is given intravenously 
It follows, therefore, that the concentration of 
penicillin in the cornea w^as probably greater than 
that in the aqueous in each instance in the pres- 
ent study in which penicillin was used locally 
It has been demonstrated experimentally = that 
local penicillin therapy is superior to intra- 
muscular therapy for corneal inflammations The 
present studies on penetration of penicillin also 
indicate that local application is superior to 
parenteral administration of penicillin in obtain- 
ing high concentrations in the cornea One can 
conclude from these studies that it is not neces- 
sary to resort to iontophoresis or to the corneal 
bath technic in order to obtain satisfactory levels 
of penicillin in the aqueous humor when the cor- 
neas have been denuded or are infected The 
simple instillation of drops of solution containing 
500 Oxford units of penicillin per cubic centi- 
meter or the application of penicillin ointment 
ivill give satisfactory levels in the aqueous 
humor in such eyes 

This increased mtraoculai penetration of 
locally and of parenterally administered penicillin 
in eyes with pathologic corneas over that ob- 
served in eyes with normal corneas has been 
noted similarl}'’ for the sulfonamide compounds ° 

nrrccTs or therapeutic concentrations 

It IS essential to determine the local toxic ef- 
fects of any new agent before recommending its 
lepeated local use in the eye The experiments 
of Florey and associates on tissue cultures 
and the studies of Thygeson on leukocytes, cited 
by Hobby and associates,'^^ indicated that little if 
any toxic effects on the corneal epithelium 
should be expected from penicillin Von Sall- 
mann,^- how^ever, showed that corneal baths with 
concentrations of 0 5 to 1 per cent of pem- 

9 Gallardo, E, and Thoinpson, R Sulfonamide 
Content of Aqueous Humor Following Conjunctival 
Application of Drug Powders, Am J Ophth 25 1210 
(Oct ) 1942 Scheie, H G , and Leopold, I H Pene- 
tration of Sulfathiazole into the Eye, Arch Ophth 
27 997 (May) 1942 Leopold, I H, and Scheie, 
H G Studies with Microcrj stalline Sulfathiazole, 
ibid 29 811 (Ma^) 1943 

10 Abraham, E P , Flore), H W , Cham, E , 
Fletcher, C Isl , Gardner, A D , Heatk) , X G , and 
Jennings, M A Further Obscr\ations on Penicillin, 
Lancet 2 177 (Aug 16) 1941 

11 Hobby, G L, Me)er, K, and Chaffee, E 
Chemotherapeutic Actmt) of Penicillin, Proc Soc 
Exper Biol R ^tcd 50 285 (June) 1942 

12 \on S-illmann, L Penicillin and Sulfadiazine in 
the Treatment of Experimental Intraocular Infection 
with PiRiiinococcus Arch Ophth 30 426 (Oct) 1943 


IF PENICILLIN IN RABBIT EYES 

cilhn (sodium salts, Pn 7 to 8) damaged the 
corneal epithelium and the superficial stroma 
This damage of the corneal epithelium produced 
by high concentrations of penicillin m solution 
may account for the high concentration of peni- 
cillin m the aqueous humor obtained by the 
corneal bath technic of Struble and Bellows^ 
Von Sallmann ^ also disclosed that a concentra- 
tion of 0 25 per cent of the penicillin salt pro- 
duced corneal damage when applied by ion- 
tophoresis but not as a coineal bath A con- 
centration of 0 1 per cent of sodium penicillin 
produced little or no corneal damage in his 
hands, even when applied by lontophoi esis 
Of the several factors which must be con- 
sidered in determination of the toxicit} of any 
compound to be applied locally to the eyes, the 
concentration of the agent and the fiequency of 
application are important The studies of von 
Sallmann indicated the uppei limits of con- 
centration The purpose of the present experi- 
ment w'as to determine the influence of repeated 
applications of a therapeutically effective concen- 
tration of penicillin on the regeneration of corneal 
epithelium 

Method — ^Twelve rabbits were used in this series, all 
of a blue-eyed chinchilla strain and weighing between 
2 and 3 Kg The corneal epithelium was removed 
from the entire cornea of each of the 24 eyes Pre- 
vious experiments have shown that eyes with denuda- 
tion involving the limbus are more likel) to show 
retardation, of epithelial regeneration from chemothera- 
peutic agents than are eyes wnth central denudations 
not involving the limbus All the eyes were anesthe- 
tized with 0 5 per cent tetracaine hydrochloride The 
eyes were proptosed, and the epithelium w'as removed 
by rubbing with gauze swabs, as previously described 
Tw'O per cent fluorescein sodium was used for stain- 
ing This acted as a guide to the extent and com- 
pleteness of denudation The sodium salt of penicillin 
w'as used in a concentration of 500 Oxford units per 
cubic centimeter of isotonic solution of sodium chloride 
Four drops of this solution, pn 8, w^ere applied hourly 
to the right eye of each rabbit Application was 
started immediately after denudation had been com- 
pleted The treatment ran from Sam until 12 o’clock 


Table 3 — Influence of Local Applications of PcniciUut 
on Regcnciation of Coincal Epithelium 


r 


Da\ of Regeneration 


Fourth Tilth Srth '-eiwith J ighth Amth 

Ao of control eyes 

healed on each day 

Xo of penicillin treated 
eics healed on each 

2 

12 3 1 

3 

day 

i 

2 2 2 I 

1 


midnight each day Application of penicillin was also 
continued lor tw^enty-four hours after each cornea 
faded to stain with fluorescein The left eie of each 
rabbit acted as the control and received no therapy 

13 Adler, F H , Leopold I H , and Steele, W H 
Unpublished data 
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All the eyes were examined and stained daily The 
results are recorded in table 3 

Comment — It is evident fiom these data that 
local application of a solution of penicillin has no 
deleterious influence on the regeneration of 
corneal epithelium Therefore it is safe, from 
this standpoint, to make repeated local instilla- 
tions of the solution of penicillin m pietention 
and tieatment of infection of the coinea 

CONCLUSIONS 

1 Penicillin in solution oi m ointment fails 
to penetrate into the aqueous humor of the nor- 
mal rabbit eye after one local instillation but 
penetrates leadily into the anterior chamber of 
rabbit e^'es with coineal abrasion oi with corneal 
ulcer 

2 The concentiations obtained m the anteiioi 
chamber of the eyes wnth inflamed or abraded 


corneas after local instillation of penicillin exceed 
the probable therapeutic level 

3 It is not necessaiy to resort to iontophoresis, 
the coineal bath technic or subconjunctival in- 
jection in order to obtain effective concentrations 
of penicillin in the aqueous humor of eyes with 
infected corneal ulcers or corneal abrasions 

4 Instillation of a solution of penicillin (500 
units per cubic centimeter of isotonic solution of 
sodium chloride) or penicillin ointment (500 
units per gram) need be made only once every 
two hours to the conjunctival cul-de-sac to main- 
tain high concentrations in the aqueous humor 

5 Repeated applications of penicillin solution 
(500 units per cubic centimeter of isotonic solu- 
tion of sodium chloride) do not letard regen- 
eration of corneal epithelium significantly 

Hospital University of Pennsylvania 



EPIDEMIC KERATOCONJUNCTIVITIS 

ALSON E BRALEY, MD 

NEW YORK 


Scattered epidemics of acute conjunctivitis, 
characteristically complicated by punctate coineal 
lesions, ha^ve occuned in the United States din- 
ing the past few yeais Since the disease first 
leached epidemic piopoitions in the shipyaids 
on the Pacific Coast, it came to be called "ship- 
yaid conjunctivitis,” oi “California conjunc- 
tivitis ” That it may have been present in 
California befoie it became epidemic is sug- 
gested by the fact that in 1938 Hobson ^ found 
16 cases ot a similar disease in a veteians’ hos- 
pital at San Feinando, Calif Rieke - estimated 
that 600 cases occuned in one shipyard m Oregon 
in 1941, and de Roetth,^ at the same time, called 
the disease “epidemic keiatoconjunctivitis” and 
diew attention to its association with superficial 
punctate keiatitis Hogan and Ciawford^ sum- 
maiized the disease in a report of 125 cases fiom 
the San Fiancisco Bay le'gion It is mteiesting 
to note that in the epidemics on the Pacific Coast 
corneal lesions failed to develop in many cases 
In 1889 Fuchs lepoited 38 cases of a disease 
he called “supeificial punctate keiatitis,” which 
occuired in epidemic foim in Vienna The 


The experimental work was supported m part by the 
Knapp Memorial Fund 

From the Department of Ophthalmologj^ Columbia 
University College of Physicians and Surgeons, and the 
Institute of Ophthalmology, Presbyterian Hospital 

During the early part of this study convalescent 
serum was drawn and prepared under the supervision 
of Dr J E Perkins and Dr R F Korns, of the New 
York State Department of Health The major portion 
of the convalescent plasma was prepared by the blood 
bank of the Presbyterian Hospital, under the supervision 
of Dr John Scudder Dr Murray Sanders and Mrs 
Rose Alexandei tested all specimens, donors and re- 
cipients foi the presence of antibodies 

1 Hobson, L C Acute Epidemic Superficial Punc- 
tate Keratitis, Am J Ophth 21 1153-1155 (Oct) 1938 

2 Rieke, F E Epidemic Conjunctivitis of Pre- 
sumed Virus Causation Report of Estimated 600 Cases 
m One Shipiard, J A kl A 119 942-943 (Jub 18) 
1942 

3 de Roetth, A F Epidemic Keratoconjunctnitis 
Superficial Punctate Keratitis, Northwest kled 41 246- 
248 (July) 1942 

4 Hogan, kf J, and Crawdord, J W Epidemic 
Keratoconjunctivitis with Re\iew of Literature and Rc- 
jxirt of 125 Cases, Am J Ophth 25 1059-1078 (Sent ) 

1 n 4 o >> 1 / 


5 Fuchs, kl Keratitis Punctate Superficialis Wi 
khn Wchiwchr 2 837-841 (Oct) 1889 


keiatitis was pieceded by acute conjunctivitis, 
and the disease appeals to have been similar to, 
if not identical with, the disease now under 
discussion In his desciiption Fuchs stated that 
the condition was a foim of superficial keiatitis 
1 elated to herpes of the coinea but not associated 
with the foimation of vesicles, and that the 
coineal changes had a predilection for the supei- 
ficial layeis and weie concentiated m the cential 
poitions of the cornea Fle also emphasized 
that the disease was frequently unilateial and 
that aftei lecoveiy fiom the acute condition pain, 
jihotophobia and laciimation weie common 
Adlei von Reuss and others described a 
similai disease occuiiing m othei paats of 
Europe at about the same time 

The next lepoits came fiom Bombay, India, 
ivheie in 1900 Heibeit® obseived 26 cases of 
a similar disease Ameiican physicians who 
visited India between 1900 and 1920 spoke of 
seeing a severe conjunctivitis associated with 
coineal opacities which was not trachoma In 
1920 Kirkpatiick® made a shoit leport on the 
disease, and Wright, and later Kirwan,^’- de- 
scribed extensive epidemics in Madias, India 
The disease became widespiead in India and 
China between 1920 and 1933 and occurred in 
India, China and Malaya fiom 1933 to 1936, m 
Geimany fiom 1938 to 1940 and in Malaya, 
again, from 1935 to 1938 Hamilton,^- in a 
suivey of ocular disease in Tasmania, desciibed 
numeious cases of a similar disease, and 


6 Adler, H Ueber Keratitis subepithelialis cen- 
tralis, Wien khn Wchnschr 2 713, 1889 

7 von Reuss, A Keratitis klaculosa, Wien khn 
Wchnschr 2 665, 1889 

8 Herbert, H Superficial Punctate Keratitis 
Associated wuth an Encapsulated Bacillus, Ophth Rev 
20 339-345, 1901 

9 Kirkpatrick, H An Epidemic of klacular Kera- 
titis, Brit J Ophth 4 16-20 (Jan ) 1920 


10 Wright, R E Superficial Punctate 
Bnt J Ophth 14 257-291 (June) 1930 


Keratitis, 


11 ixirw'an, E O Epidemic Superficial Punctate 
Keratitis in Bengal, Proc All-India Ophth Soc 3 1, 

i i'OO 

12 Hmnilton, J B E\e Diseases Found in Tas- 

Suney, M J Australia 1 45-47 

(Jan 10) 1942 
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Holmes m 19-1-1, estimated that 10,000 cases 
occurred m Oahu, Ha\\aii From all reports it 
IS probable that the present epidemic m this 
country began m Malaya, and spread to Hawaii 
and then to the west coast of the United States 

EPIDEMIOLOGIC CHARACTER OE CASES IN 
NEW YORK 

Pei kins, Korns and WestphaU^ summaiized 
the epidemiologic character of the outbieak of 
epidemic keiatoconjunctivitis which occurred in 
Schenectad}, N Y, in 1942 Their reports 
were based on observations in several thousand 
cases The acute conjunctivitis in their series 
was bilateral in 56 per cent of cases, and coineal 
opacities developed in 85 5 per cent , in 28 4 pei 
cent of the latter the opacities were bilateial 
In 92 per cent of cases corneal opacities dei^el- 
oped between the seventh and the tw^enty-third 
day of the disease In examination a simple 
spotlight was usually employed, and it is pos- 
sible that a higher incidence of opacities might 
haAe been found if the coineal microscope had 
been used Even wuthout the slit lamp, how'- 
ever, the incidence w^as much higher than that 
in any of the series previously reported on The 
highest incidence of infection occurred in the 
medical dispensary, a fact suggesting that the 
dispensary may have been a source of contamina- 
tion In this connection, Sanders, Gulhvei , 
Forchheimei and Alexander,^® m a study of an 
outbreak of the disease in New York city, sug- 
gested that some of the patients in their senes 
may have become infected wdiile visiting a ph) si- 
cian’s office 

In my owm expeiience, a numbei of patients 
have undoubtedl)^ contracted the disease in 
clinics In seveial instances it has been pos- 
sible to trace the source of the infection beyond 
reasonable doubt and to determine accurately the 
period of incubation In the cases in wffiich a 
single exposure w'as knowm to have taken place, 
the period of incubation was usually from five to 
seven days 

Two cases w^eie of particular inteiest In 
the fiist, a physician was called one evening to 
1 emove a foreign body from the eye of a patient 
Examination revealed a moderate amount of 

13 Holmes, W J Epidemic Infectious Conjuncti- 
\itis, Hawaii M J 1 11-12 (Nov) 1941 

14 Perkins, J E , Korns, R F , and Westplial, R S 
Epidemiologj of Epidemic Keratoconjunctivitis, Am J 
Pub Health, to be published 

15 Sanders, kl Gulliver, F D , Forchheimer, L L , 
and Alexander, R C Epidemic Keratoconjunctnitis 
Clinical and Experimental Stud^ of Outbreak in New 
York Citj , Further Obser\ations on Specific Relation- 
ship Between Virus and Disease JAMA 121 250- 
255 (Jan 23) 1943 


edema of the upper hd, with some chemosis and 
conjunctival infection He w^as unable to find 
a foreign body, after careful search Six dais 
later a similar condition developed in the ph\- 
sician’s eye, which became typical epidemic 
keratoconjunctivitis Subsequent examination ol 
his patient levealed the piesence of many corneal 
opacities The second case was that of an attend- 
ing ojihthalmologist at the Vandeibilt Clinic 
He was presenting patients with conjunctivitis 
to a group of medical students One patient 
had early epidemic keratoconjunctivitis, the diag- 
nosis of wdiich w'as obscure Five da^s after the 
demonstration the ophthalmologist noted a 
foieign body sensation m his left eye The 
sjmiptoms gradually became more severe until 
there were considerable chemosis and edema of 
the ujipei hd The disease then pursued the 
usual coui se, corneal opacities developing on the 
eighth day 

Two othei incidents have been called to iny 
attention The first mvohed the use of the 
tonometei in the diagnosis of epidemic kerato- 
conjunctivitis As frequently occurs the early 
diagnosis w'as obscure, so the intiaocular tension 
was taken in ordei to rule out the possibility 
of acute glaucoma The tonometer w as then 
used with 2 other patients with chionic glau- 
coma, in both of w'hom ejiidemic keiatocon- 
junctivitis developed on the fifth and sixth da)S 
respectively following the examination The 
second incident involved the use of tiial contact 
lenses and w^as called to my attention bj’^ Dr 
F H Adlei , of Philadelphia In 2 patients w'ho 
w'eie given trial fittings of contact lenses epi- 
demic keratoconjunctivitis develo'ped on the 
fourth and sixth days lespectnely after the 
fittings 

In an efifoit to determine sources of infection 
a large number of patients W'^eie questioned care- 
fully Most of them complained of a mild infec- 
tion of the upper lespiratory tract in association 
with the disease In view of the common occur- 
lence of such an infection, this association may 
of couise be merelj' incidental but it is not un- 
likelj' that ocular infections do occui from nasal 
droplets The following cases aie examples ni 
point 

Miss N was an operating room nurse in a large 
local hospital She came in contact wnth few' people 
On her day off she w'ent on a shopping tour and visited 
several large department stores To her knowdedge, 
she did not encounter any one w'lth acute conjunctivitis 
One week after her tour acute conjunctivitis developed 
in her left eje, vv'hich became tvpical epidemic kerato- 
conjunctivitis 

Miss C P W'as a director of occupational therapv in 
a large hospital for chronic diseases, and her directing 
duties were such that she rarely came in contact with 
any one except the personnel of her department She 
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made a tram trip, and, although she did not knowingl}”^ 
come m contact with an} persons with acute conjuncti- 
\itis, eight days later there developed an acute forrn of 
^\hat proved subsequently to be epidemic keratocon- 
junctnitis 

These cases illustiate the possibility of infec- 
tion eithei by fomites or droplets from persons 
nho may oi may not have the disease 

Throughout this study, the occurieiice of 
foieign bodies and the sensation of a foreign 
body in the eyes of patients in whom the disease 
del eloped has been consideied noteworthy 
Some patients inteipret the sensation of scratchi- 
ness as indicating that the onset was due to a 
foieign body although no foreign body is sub- 
sequently seen In reviewing the cases in which 
foieign bodies did occur, it seemed moie likely 
that the patient was infected }\ith the disease 
when the foreign body was lemmed than that 
the foreign body had earned the infection The 
following case is of particulai inteiest in this 
connection 

Mr P , a hospital employee, reported to V anderbilt 
Clinic with the complaint of something in his left eye 
With the use of tetracaine anesthesia, a small foreign 
body was removed from the cornea Sulfathiazole oint- 
ment was placed in the eye, and the eye was covered 
The following morning the corneal abrasion had healed, 
and the eye appeared noimal Six days later the patient 
returned with acute conjunctivitis A tentative diag- 
nosis of epidemic keratoconjunctivitis was made and sub- 
sequently confirmed when typical corneal changes 
occurred 

Thus, although the cases of epidemic kerato- 
conjunctivitis m ^^hlch there had been no pie- 
iious contact with either a physician’s office oi 
a clinic aie much more numerous, clinics and 
dispensaries cannot escape incrimination as 
sources of transmission It is obvious that 
ophthalmologists and physicians in general 
should give scrupulous attention to the cleanli- 
ness of their hands and instruments in treatment 
of this disease and should adopt the practice of 
using indnidual dioppers for solutions, instead 
of droppei bottles The virus isolated by Dr 
Murray Sanders (see next section) suivives in 
most of the common solutions used in ophthal- 
mologic practice but deteriorates rapidly and 
loses considerable Miulence when kept at room 
temperatuie foi fiom three to six houis 


ETIOLOGIC FACTORS 


In 1942 Sandeis^® isolated a filtrable virus 
fiom scrapings of the conjunctiva of 2 patients 
vith acute epidemic keiatoconjunctivitis He 
had inoculated a tissue culture with the con- 
jnnctnal sci apings and had then * injected the 


16 Sanders :Nr Epidemic Keratocoiijunctnitis I 

Cr77’‘71 % J 


tissue cultuie mtracerebially into mice The 
following pait of this stud} records an attempt 
to confiim Sanders’ work 

Method of Study — Scrapings from the conjunctivas 
of 25 patients wuth epidemic keratoconjunctivitis were 
suspended in fluid tissue cultures consisting of serum 
ultrafiltrate, balanced saline solution and brain tissue of 
the embryo mouse In these cultures the mouse brain 
maintains viability but shows little evidence of growth 
The inoculated cultures were allowed to stand at room 
temperature for periods varying from five to ten da>s 
The tissue and fluid were then placed in the tissue 
culture grinder and carefully ground until no evidence 
of tissue remained Six ivhite Swiss mice (Rockland 
strain) were each inoculated with ground tissue culture, 
0 05 cc being given intracerebrally and 0 15 cc intra- 
peritoneallv, and 0 5 cc was placed m a fresh tissue 
cultuie The mice were examined daily for evidence of 
encephalitis 

Several of the 25 cultures were contaminated with 
pathogenic bacteria and were discarded Inoculation of 
other cultures did not give rise to any symptoms in mice 
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Unable to maintain potent virus 

Fig 1 Summary of results of attempts to isolate 
the virus from 25 patients Here, — indicates a healthy 
mouse, +, a sick mouse, and D, that the mouse died 
Sixteen mice recovered 


Apparent takes ivere obtained, however, wuth 10 cultures 
The brains of sick mice were ground and 4 or 5 health} 
mice inoculated in the emulsion Attempts to step up the 
potenc} of the virus to a concentration at which it would 
consistent!} produce death in mice failed Figure 1 
illustrates the trend of the disease Alice recovering 
from inoculation with the virus w’hich w'ere given intra- 
cerebral injections of Sanders’ virus showed a high 
rate of recovery as compared with the rate for the con- 
trol series (table 1) 


uiuc leason lo aotibi th: 
I obtained a pathogenic agent from patients a\i 1 
epidemic keratoconjunctn itis It produce 
transient symptoms of encephalitis in mice an 
could be transferred by serial passage from mou: 
to mouse, to tissue cultuie and back to mie 
Its potency tvas not increased by serial passagi 
Since It produced a sublethal infection, it migl 
leasonably be expected to pioduce immunit} 
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To test this hypothesis, 40 recovered mice were 
given to Di Sandeis He repoited as follows 
‘Forty mice which had survived intracerebral 
inoculation were given injections of stock epi- 
demic keratoconjunctivitis virus in dilutions of 
10~^, 10^, 10~“ and 10“^ A similar number of 
noimal mice of the same age weie given injec- 
tions as controls The lesults (table 2) weie as 
follows In 40 noimal mice death occuiied with 
all dilutions In the test animals death occuired 
only with dilutions of 10“^ and 10~^ No symp- 
toms and no deaths were observed in the animals 


the piimaiy symptoms are those of sensation 
of. a foreign body, with moderate itching and 
burning The most striking features aie edema 
of the upper lid, chemosis and edema of the 
semilunar fold and caruncle The sensation of 
scratchiness present during this acute phase may 
be so intense and of such sudden onset that the 
patient is sure he has a foreign body Edema 
IS almost always striking, especially in the bulbai 
conjunctiva In some patients the chemosis is 
so severe that the bulbai conjunctiva is exposed 
even when the eye is closed The majority of 


Table 1 — Results of lujechon of Saiidcis’ Vvtis m Ainmals Rccovocd from Inoculation with Viuts fiom Con- 
junctival So apings of Patients zvitli Acute Epidemic Keratoconjunctivitis^ 
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Becovered Series 
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* In this table, and in tables 2, 3 and i, dashes indicate a healthy mouse, plus signs, a siek mouse, and D that thei animal 
died 


Table 2 — Results of Inti acci cbial Inoculation of Epidemic Ket atoconjunctivitis Vtius into Foity Recovered Mice 


Dilutions of Virus 


First test 


Second test 


Control 


Date 

6/24 
6/25 
6/28 
7/ 3 

6/29 
6/30 
7/ 2 
7/ 3 
7/5 
7/ 6 
7/13 

6/29 
6/30 
7/ 2 
7/ 3 
7/ 5 
7/ 6 
7/ 7 


10-3 


D 

D D D D 


D D D 

D D 


10 -* 


DDDD— DDD — - 


10 -= 


10-3 


D D 

D 


D D D D D D D 

DDD D 


DDDD 


^^hlch weie given intracerebial injections of the 
viius in dilutions of ICH® and 10~® This strongly 
suggests that the virus m youi culture is similar 
to one isolated in this laboiatory ” 

It seems, therefoie, that the agent isolated in 
this laboratory may well be identical with the 
Sanders virus, my failure to obtain it in high 
concentrations accounting for the apparent dif- 
ferences between the two 

THE CLIKICAL DISEASE 

The signs and syanptoms of epidemic kerato- 
conjunctivitis are characteristic of hyperacute 
conjunctivitis The disease may be divided into 
three stages Stage 1 is an acute phase, in iiliich 


patients have model ate chemosis, associated with 
Ityperemia of the conjunctival blood I’^essels 
During this stage the ej’^e frequent!}^ feels en- 
larged, and many patients have complained of 
pain and discomfort on rotation of the eyeball 
This symptom may indicate changes in Tenon s 
capsule 

The disease enters the second stage in approxi- 
mately forty-eight houi s (fig 2) Lai ge follicles 
and considerable subconjunctival infiltration 
develop, particularly in the lower lid, but lu 
the upper retrotarsal fold and the foinices as 
Avell The follicles in the conjunctna aie large 
translucent and usually oval Between follicles 
the conjunctiva shows moderate papillarj'^ hj'per- 






Fig 2 — Appearance of the eye in the second stage of 
epidemic keratoconjunctivitis 
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trophy, with considerable hyperemia During 
this phase there is nearly always a palpable, 
slightly tender preauiiculai lymph node There 
may also be submental and submaxillar y tymph- 
adenopathy It is during this phase that symp- 
toms of invohement of the upper respiratory 
tract are often present, with a scratchy sensation 
m the throat In some patients follicular pharyn- 
gitis has occurred During both the acute and 
the follicular stages of the disease, teaiing is a 
prominent symptom, and not infrequently the 
tears aie blood stained After from five to six 
da}s the edema decreases The lymphadenop- 
athy may be gone by the sixth day oi may 
persist for seveial weeks The tenderness of 
the lymph nodes rarely lasts beyond the sixth 
day Frequently small hemoiihages aie seen 
on both the bulbai and the palpebral conjunctna 
but are not so severe as the hemoirhages ac- 
companying acute pneumococcic conjunctivitis 

During this phase of the disease a pseudomem- 
brane may develop on either the upper oi the 
lower lid It is thin as compared with the thick 
pseudomembiane of streptococcic conjunctivitis, 
but much thicker than the fine pseudomembiane 
associated with allergic conjunctivitis In 67 
per cent of this series a pseudomembrane was 
present by the thud to the fifth day Micro- 
scopic examination of the pseudomembrane 
shows it to be composed almost entirely of epi- 
thelial cells with mononuclear cells scattered 
throughout Early in its development the slightly 
opaque translucent membrane is composed almost 
entirely of viable superficial conjunctival cells 
Later, when the membrane is light yellow (usu- 
ally on the fifth to the seventh day), it contains 
many more mononuclear cells and degenerating 
epithelial cells I was unable to demonstrate 
virus inclusion bodies in any appreciable number , 
although the Giemsa method may reveal an oc- 
casional blue-stained body m the cytoplasm The 
victoria blue stain failed to demonstrate any free 
virus elementary bodies 

The thud stage of the disease is characterized 
by peisistence of the follicular conjunctivitis and 
the development of corneal changes These 
changes produce symptoms of photophobia and 
blurring of vision At times the blurring may 
be severe before any corneal opacities appear, 
owing to slight edema of the coineal stroma Cor- 
neal opacities usually begin to form on the 
seventh or the eighth day (fig 3) There is 
considerable vaiiation m the manner m which 
they occui, but typically they begin as minute, 
discrete subepithehal dots These dots increase 
m numbei to form opacities, approximately 1 
mm in diameter, located just beneath the epi- 


thelium and seeming to he in oi on Bowman’s 
membiane They aie usually circular and cir- 
cumscribed by a sharp border The epithelium 
ovei the surface is occasionally slightly laised 
but does not stain with 1 per cent fluorescein 
sodium The opacities are concentrated m the 
central portion of the cornea and are usually most 
numerous over the pupillary area Occasionally 
they are so numerous that they coalesce to form 
a gray opacity in the supeificial layers of the 
coinea In spite of their numbers and their 
proximity, it is almost always possible wuth the 
biomicroscope to see that they are composed of 
discrete nebulas and that they do not all he m 
the same level of the coi nea, some being on Boiv- 
man’s membrane and some under it When they 
are numerous photophobia is usually pronounced 
and thei e is considerable loss of vision 



Fig 3 — Appearance of corneal opacities in the course 
of epidemic keratoconjunctivitis 


The coineal opacities usually inciease m num- 
ber and size from the eighth to the tw^enty-first 
day, during which tune the conjunctival signs 
are decreasing The hyperemia giadually de- 
creases, and the eye is white aftei thiee oi four 
wrecks The bluiimg of vision and photophobia, 
especially m aitificial light continue foi seveial 
months, and many patients complained that if 
they did excessive near woik theie tvas a leturn 
of mild symptoms Several patients w^eie fol- 
lorved foi penods up to eighteen months The 
dealing of the opacities is a gradual process The 
fine dots composing the opacities deciease in 
number, and the densit}'' gradually deci eases, 
ivith increase m visual acuity ATsion is usually 
noimal but “fuzzy” long befoie the opacities have 
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disappeared Many of the opacities disappear 
without leaving aii}'^ perceptible scar In nearly 
all the patients follow^ed for a long period one oi 
tw 0 opacities remained visible wnth the sht lamp 
In none of the patients did peimanent loss of 
vision result Bedell reported on the clinical 
observations in a large number of cases and also 
concluded that no permanent corneal damage 
results 

Pathologic Feafui es — The pathologic elements 
were studied in conjunctival scrapings No 
biopsies of the conjunctiva were made The 
conjunctnal epithelial cells appeared to he nor- 
mal and showed no evidence of inclusion bodies, 
although, as pieMOusly mentioned, blue-stainmg 
bodies w ei e noted in the cytoplasm of a few cells 
Similar bodies have been observed with other 
types of conjunctivitis, and then significance is 
as yet unknowm In geneial the pathologic 
chaiactenstics weie the same as those aheady 
described by Hogan and Crawdord ^ Large and 
small lymphocytes, w ith a few lai ge mononucleai 
cells, predominated in the scrapings Polymor- 
phonuclear leukocytes w'ere rarely seen, and only' 
when theie w'as bacterial contamination Fiom 
the character of the sci apings one would suspect 
that the follicle contributed many of the lympho- 
cytes but that the entire conjunctiva was densely 
infiltrated wnth them A striking observation m 
my cases was the unusual number of broken m- 
flammatoi}' cells This may constitute a point 
of differentiation of the disease from Beal’s con- 
junctivitis, in which Ij'mphocytes also predomi- 
nate but fragile cells are raie The pathologic 
pictui e in mice has been discussed by Sandei s 
In this species the Sandei s virus gnes rise to 
mild liinphocytic encephalitis 

Bactci wlogic Featwes — Early in the disease 
cultures w ere invai lably sterile, while later, after 
considerable local medication, nonpathogenic 
staphylococci were almost ahvaj's seen Xerosis 
bacilli and othei diphtheroids w'ere recovered, 
and from a few patients Staphylococcus aureus 
w'as obtained In the lattei a few' polymorphonu- 
clear leukocytes sometimes appeared in the 
scrapings 

TREATMENT 

The impossibility of making an unequivocal 
clinical diagnosis of epidemic keratoconjunctivitis 
before corneal opacities develop complicates the 
evaluation of methods of treatment, since rapid 
lecovery' and the pievention of corneal opacities 
constitute the ciiteria of effective treatment 
Fortunatel}, how'eier, Sanders^” provided a 
means of i enfying the diagnosis w'hen he show ed 
that a patient recoiermg fiom the disease 

17 Bedell, A J Kpideniic Keratoconjunctivitis, New 
\ork State J Med to be published 


possessed a substance m the blood serum w'hicl 
when mixed w'lth dilutions of his virus prevented 
death in mice This virus-neutralizing substance 
could be expressed by the reveise of the dilution 
factor If the patient’s serum-virus mixture di- 
luted to titeis of 1(L‘, 10~", 10~^, Iff-® and IQ-' 
killed mice in dilutions of 10“- and IQ-® but failed 
to produce symptoms in higher dilutions, and if 
the normal serum-virus mixture diluted simi- 
larly killed all mice through dilutions up to and 
including lO'-'’, the patient’s serum had 10,000 
units of neutralizing substance Sanders ob- 
served that patients with othei types of con- 
junctivitis, including Beal’s, did not have this 
substance m then seium 

A total of 296 patients w'lth epidemic kerato- 
conjunctivitis w'ere treated Of these, 209 had 
sy'inptomatic treatment In all but 2 patients 
coineal opacities developed In these 2 patients 
there w'as consideiable doubt as to the accuracy 
ot the original diagnosis, and, iinfoitiinately, 
neithei of them has been available for check-up 
of the antibody titer Since the diagnosis for 
both patients w'as made during the height of the 
epidemic, how'evor, their condition was classi- 
fied as epidemic keratoconjunctivitis m spite of 
the questionable diagnosis 

Suljoimmde Compounds — Thirty-five patients 
w'eie treated with sulfathiazole, 25 patients w'lth 
an ointment containing 5 per cent sulfathiazole in 
anhydrous w'ool fat and petrolatum and 10 patients 
with 3 per cent solution 'of sodium sulfathiazole 
sesqiiihydrate Clinically none of these patients 
was benefited by the therapy', and many of them 
complained that the local use of sulfathiazole 
ointment increased their symptoms In an effort 
to evaluate therapj' with the sulfonamide com- 
pounds experimentally, 48 white mice were fed 
sulfathiazole bj' mouth for tw'o days and then 
given injections of various dilutions of the virus 
(table 3), 8 mice being used foi each dilution 
Five-tenths gram of sulfathiazole and 1 5 Gm of 
sodium bicarbonate were mixed w'lth 100 Gm of 
a casein food, and each mouse received 5 Gm of 
the mixtiiie a day This is a standard method 
of pi otecting mice against streptococcic and pneu- 
mococcic infections There w'as no evidence of 
protection against the virus, how'ever, and tieat- 
ment of 48 mice with sulfadiazine in a similar 
manner (table 4) )'i elded equally negative re- 
sults Clinically and experimentally sulfathiazole 
and sulfadiazine w'ere observed to have no effect 
on the virus 

Pemcdhn — Local application of an ointment 
containing penicillin (500 units per gram of an 
oxj'cholesterol-petrolatum base) was used w'lti 
3 patients w ith no effect Huang repor e 

18 Huang Personal communication to the author 
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to me that m his experience penicillin has had factors are involved, however, since deaths in 
no effect on the virus when tested in vitro mice occurred erratically One must conclude 

Tyroth 7 mn.— This drug was used for 10 pa- that experimentally tyrothricm had little or no 
tients in solutions of 48 and 20 mg per hundred effect on the virus and that clinically, although 
cubic centimeters Nearly all patients experi- the severity of the acute conjunctivitis was de- 
enced some symptomatic improvement, but to creased, the disease ran a normal course, this 
about the same extent as that reported by pa- true even though 2 of the patients were given 

tients using tetracaine and epinephrine The tyrothricm on the first day of the disease 
duration of the acute phase of the disease seemed Convalescent Plasma — The presence of anti- 
to be shortened, but in all 10 patients a large bodies noted by Sanders suggested the thera- 


Table 3 — Results of Feeding Sulfathtasole to Mice Inoculated with Vitus of Epidemic Keraioconjimctivitis 
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Onty 1, the patient who had received 100 cc of 
plasma, presented any evidence of a neutializmg 
substance She was a phj'sician, with severe 
pneumococcic conjunctivitis involving her only 
eye, and she was given this amount of plasma 

Table 5 — Results of Inti avenous Adimuisti atwn of 
Plasma of Patients Convaleseing fiom Epidemic Keiato- 
coujunetiviiis to Patients with Other Types of 
Conjunctivitis 




Amount of 

Eesultant 



Conv alescent 

Titer of 

Case 

Diagnosis 

Plasma, Cc 

Serum 

1 

Staphylococcic conjunctivitis 

60 


2 

Pneumococcic conjunctivitis 

100 

10 — (?) 

3 

Burns of skin 

60 



4 

Acute conjunctivitis of unknown 




origin 

60 

— 

5 

Erythema multiforme 

50 

— 

6 

Chronic staphylococcic kerato 




conjunctivitis 

50 

— 


Table 6 — Results of Convalescent Plasma Thetapy 


of 50 cc was insufficient to afifect the test for 
antibodies 

Convalescent plasma was administered to 47 
patients foi whom a diagnosis of epidemic kerato 
conjunctivitis had been made Samples of serum 
were obtained from these patients at intends 
(table 6) None of the serum which was ob 
tamed during the acute disease had virus-neu 
tralizmg antibodies The neutralizing substances 
became apparent m from one to three months 
Patient 19 is of particular interest because she 
did not show any response to the plasma, and 
the development of antibodies was slow In spite 
of the presence of many corneal opacities, there 
was no evidence of antibodies until three months 
after the opacities developed 

When the results of this experiment are ex- 
pressed in a graph, it is evident that little, or no, 
effect was obtained when the plasma was given 
after the seventh or eighth day (fig 4) , good 


No of Days of Amount of 




Disease Before 

Conva 

Results 

Final Titer 



Administration 

lescent 

of 

of 



of Convales 

Plasma, 

Corneal 

Patient’s 

Case 

Name 

cent Plasma 

Cc 

Change 

Serum 

1 

G T 

8 

60 

1+ 

10,000 

2 

M T 

3 

40 


10,000 

S 

B T 

2 

20 


10,000 

4 

M N 

5 

40 

— 

10,000 

5 

A S 

6 

30 

1+ 

10,000 

6 

J S 

6 

40 

3+ 

10,000 

7 

D S 

4 

15 

1+ 

1,000 

8 

J L 

6 

25 


10,000 

9 

H T 

S 

60 


1000 

10 

M F 

4 

40 

— 

1,000 

11 

E L 

5 

50 

— 

1000 

12 

W K 

1 

60 

— 

1000 

IS 

B M 

2 

50 

— 

1,000 

14 

B M 

9 

50 

4+ 

10 000 

15 

H H 

1 

50 

— 

1,000 

16 

B S 

3 

50 

— 

1,000 

17 

W M 

4 

50 

1+ 

1,000 

18 

E T 

1 

60 

— 

1000 

19 

H S 

7 and 9 

100 

4+ 

100 

20 

A H 

4 

50 

— . 

1,000 

21 

M 6 

2 

50 

— 

1,000 

22 

M P 

2 

60 

— 

10,000 

23 

M L 

3 

SO 

— 

1,000 

24 

L P 

9 

50 

4+ 

10,000 

25 

J F 

5 

50 

— 

1,000 

26 

M G 

4 

50 

— 

100 

27 

W G 

2 

50 

— 

1 000 

28 

H C 

3 

60 

— 

100 

29 

S S 

5 

50 

3+ 

1,000 

30 

H B 

5 

50 

1+ 

1,000 

31 

W S 

7 and 9 

100 

4+ 

10,000 

32 

L N 

4 

50 

— 

1000 

33 

W L 

3 

60 

— 

1,000 

34 

W F 

9 

50 

4-f 

100 

35 

W T 

3 

50 

— 

1,000 

36 

P P 

2 

50 

— 

1,000 

37 

T G 

3 

50 

— 

100 

38 

S S 

4 

50 

— 

1,000 

39 

L S 

5 

50 

— 

1,000 

40 

D D 

4 

50 

— 

100 

41 

B B 

3 

50 

— 

Sample lost 

42 

P H 

2 

15 

— 

100 

43 

F H 

2 

20 

— 

1 coo 

44 

K M 

3 

30 

— 

100 

45 

M K 

4 

20 

— 

100 

46 

P G 

3 

15 

— 

100 

47 

G W 

6 

20 

1+ 

100 


because she had not responded rapidly to local 
sulfonamide therapy She has not been available 
for a final check on the antibody titer of her 
serum, but it was very low at the end of two 
months The conclusion drawn from these tests 
was that convalescent plasma given m amounts 



Fig 4 — Results of administration of convalescent 
plasma to 36 patients with epidemic keratoconjunctivitis 

results were obtained when the plasma was given 
before the fifth day, and inconsistent results, 
some good and some poor, when the plasma was 
given after the fifth day Whereas corneal 
opacities developed in 99 per cent of all patients 
not treated with convalescent plasma, they de- 
veloped in only 30 per cent of patients treated 
wuth convalescent plasma Corneal opacities de- 
A'^eloped m the majority of patients treated after 
the fifth day This failure of the convalescent 
plasma to effect cure after the disease was estab- 
lished IS consistent ivith results obtained in the 
treatment of other virus diseases for which con- 
valescent plasma or serum has been of value dur- 
ing the incubation period or the first days of the 
illness 

20 Van Rooyen, C E , and Rhodes, A J Virus Dis- 
eases of Man, New York, Oxford University Press, 
1940 
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A control series of 5 patients with epidemic 
keratoconjunctivitis were given 50 cc of normal 
plasma intiavenously (table 7) The normal 
plasma had no effect on the progress of the dis- 
ease or on the development of antibodies m the 
serum 


Table 7 — Results of Injeciton of Not vial Plasma on 
Patients with Epidemic Keratoconjunctivitis 


Case 

Day of 
Disease 
Injection 
Was Given 

Amount 
of Normal 
Plasma, Cc 

Resultant 

Corneal 

Changes 

Final 

Serum 

Titer 

1 

4 

60 

4— 

1,000 

2 

6 

50 

4— 

10,000 

3 

3 

50 

4— 

1,000 

i 

5 

50 

4— 

1,000 

5 

o 

50 

4— 

100 


COMMENT 

Epidemic keratoconjunctivitis, while new to 
this continent, has occuired in epidemics else- 
where m the world In these epidemics ob- 
servers have emphasized the presence of corneal 
opacities As in trachoma, in which pannus must 
be present before the diagnosis can be made, the 
subepithelial infiltration of the cornea character- 
istic of epidemic keratoconjunctivitis must be 
present before an unequivocal clinical diagnosis 
IS possible The diagnosis can also be made on 
the basis of the development of virus antibodies, 
but as antibody titer can be detected only long 
after the disease has run its course, this method 
IS of no value in making an early diagnosis In 
the acute phase of the disease, then, the diagnosis 
IS presumptive and must remain so until corneal 
opacities develop or virus-neutralizing substances 
can be measured 


SUMMARY AND CONCLUSIONS 

Epidemics of a disease similar to epidemic 
keratoconjunctivitis have been reported at inter- 
vals since 1889 

The current ejDidemic probably began in Ma- 
laya, in 1938, from whence it spread to Hawaii 
and to the continental United States 

The epidemiology is obscure, but clinics, dis- 
pensaries and physicians’ offices must be con- 
sidered sources of tiansmission Scrupulous 
care should be given to the cleansing of hands 
and instruments, and the use of individual drop- 
pers IS recommended 

The clinical disease may be divided into three 
stages (ff) abrupt onset of edema, associated 
Avith a foreign body sensation, {h) follicular 
conjunctivitis and pseudomembrane formation, 
with lympliadenopathy and symptoms of involve- 
ment of the upper respiratory tract, and (c) 
retrogression of the conjunctivitis with develop- 
ment of coineal opacities 

The etiologic agent is probably a filtrable virus, 
the observations m the present study substantiat- 
ing those of Sanders 

Patients recovering from the disease have im- 
mune bodies for the virus in their serums 

The sulfonamide compounds and penicillin 
have no effect on the virus 

Tyrothncin probably has no effect on the 
virus 

Convalescent plasma or serum, administered 
before the fifth day of the disease, is the treat- 
ment of choice 

Corneal opacities developed in 99 per cent of 
the patients treated symptomatically but in only 
30 per cent of patients treated with convalescent 
plasma 
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Brucellosis is an infectious disease of mani- 
fold S 3 '^mptoms The eye is one of the many 
sites of its manifestations, although the disease 
IS relativel}’' rarely recognized through its ocular 
signs In its acute or its chronic form, brucellosis 
IS second to no other disease, syphilis not ex- 
cluded, in its ability to masquerade under in- 
numerable guises 

Of tlie pathology, only enough will be said 
to show wh}^ the symptoms may be so varied 
The organism has been isolated from the heart 
in cases of endocarditis and pericarditis, from 
the lung in cases of pleunsy and pneumonia, 
from the liver in cases of necrosis and abscess, 
from the gastrointestinal tract in cases of ulcera- 
tion of the small and large bowel and of ap- 
pendical infection, from the mesenteric lymph 
nodes , from the spleen in cases of necrosis , from 
the fallopian tubes in cases of salpingitis, from 
the ovary in cases of infected cyst, from the 
gallbladder in cases of acute and chronic chole- 
cystitis, from the pancreas in cases of abscess, 
from the kidney m cases of pyelonephritis , from 
the bone in cases of osteomyelitis, from abscess 
of the mediastinum, from the joints in cases of 
acute and chronic suppurative and nonsuppura- 
tive arthritis and hydrarthrosis , from the testes, 
epididymis and prostate, from the skin in cases 
of chronic subcutaneous abscess and ulceration, 
from the mammary gland in cases of mastitis, 
from the tonsils, from the lymph nodes in vir- 
tually all regions of the body, from the central 
nervous sj^stem in cases of meningitis, enceph- 
alitis and myelitis , from the placenta, and from 
the human fetus From all these tissues, as well 
as from the blood, spinal fluid, urine and stool, 
the organism has been cultured by one or more 
investigators 

There is no charactenstic histopathologic pic- 
ture Proliferation of the cells of the reticulo- 
endothelial system and infectious granuloma 
resembling the tubercle were pointed out by 
Sharp ^ Confusion with tuberculosis was warned 
against by Amoss, by Fleischner and Meyer and 
by others 

Read at a meeting- of the New York Society for 
Clinical Ophthalmology, May 1, 1944 

1 Sharp, W B Pathology of Undulant Fever, 
Arch Path 18 72-108 (July) 1934 


OCULAR MANIFESTATIONS 

Green,^ of St Louis, published one of the 
earliest reports concerned exclusively with ocu- 
lar manifestations in brucellosis He stated that 
the occurrence of such signs in the course of 
brucellosis was well established but that com- 
paratively few ophthalmologists had taken ad- 
vantage of the opportunity to determine by labo- 
ratory methods the presence or absence of past 
or present infection with brucella organisms 
He reported 4 of his own cases and cited 28 
others from the literature, in 11 of which culture 
of the blood or the spinal fluid yielded the organ- 
isms Green’s own series included 1 case of 
recurrent phlyctenular conjunctivitis and comeal 
ulcer, 1 of retinal hemorrhage, 1 of optic neuritis 
and 1 of retinochoroiditis, clinically attributable 
to brucellosis The cases reviewed included 1 
or more each of the following conditions iritis, 
optic neuritis (with or without atrophy) , pan- 
ophthalmitis , iridochoroiditis , septic retinitis, 
papilledema, hemorrhagic retinitis, palsies of 
ocular muscles, iridocyclitis, and keratitis, asso- 
ciated with or independent of brucella meningitis 
or meningoencephalitis 

Green pointed out that most ocular lesions 
occurring in the course of brucellosis do not 
destroy the mtegnty of the globe and that enu- 
cleation IS therefore not demanded This ex- 
plains the lack of studies on the pathologic 
changes in the human eye He called attention 
to Orloff’s study of ej’^es of guinea pigs which 
had died Orloff had stressed the practical im- 
portance of the ocular infections associated with 
brucellosis, commenting that they seemed to have 
great similarity, clinically as well as patholog- 
ically, to ocular tuberculosis 

Rutherford ® stated 

klelitensis infection of the central nervous system 
occurs occasionally with or without ocular complica- 
tions [In 3 of 63 cases of undulant fever] there were 
bilateral papilledema, an increase in the spinal fluid 
pressure, mononuclear pleocytosis and evidence on 
which to base a diagnosis of infection of the central 

2 Green, J Ocular Manifestations in Brucellosis, 
Arch Ophth 21 51-65 (Jan ) 1939 

3 Rutherford, C W Papilledema in Undulant 
Fever Report of Cases, JAMA 104 1490-1492 
(April 27) 1935 
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nervous system by some variety of the mehtensis 
organism 

Papilledema is occasionally found in patients 
m whom the symptomatology is indefinite and leading 
signs are absent It is in such cases that undulant 
fever should be considered in the differential diagnosis 

Carpenter and Boak ^ also noted the lesions 
of the eye pioduced by brucella infection and 
stated that they were similar to those produced 
by infection with the tubercle bacillus That 
many cases of Biucella involvement of the eye 
have been ascribed to tuheiculosis can scarcely 
be doubted 

Braley ° saw several cases of choroiditis asso- 
ciated with chronic brucellosis but was never 
able to isolate the organism He noted that 
the eyes healed rapidly with vaccine therapy and 
that they also healed with no treatment but 
healing i equired more time In various cases he 
ascribed acute iritis, acute choroiditis and chronic 
iritis, iridocyclitis and choroiditis to brucellosis 
There seems good reason to bear in mind 
Green’s comment - 

An immense amount of work has been done on 
brucellosis in the past twenty years Those who have 
undertaken the study of the disease either m the lab- 
oratory or clinically have bfecome enthusiastic about the 
possibilities and implications of this new malady, in 
fact, one is inclined to feel that some authors have 
allowed their enthusiasm to outrun their judgment 
Evidence is accumulating, however, that some ocular 
maladies ascribed to other origins may be caused by 
brucellosis The external ocular muscles, the cornea, 
the uveal tract, the retina and the optic nerve have 
all proved vulnerable Who has not been thwarted in 
his most painstaking efforts to establish the cause of 
a chronic uveitis? Should not the ophthalmologist 
include in his list of possible etiologic factors a disease 
that IS widespread and one which has been proved to 
be capable of affecting almost every tissue of the body? 

Although I have been thought to be one of 
those who are overenthusiastic about the pos- 
sibilities and implications of this infection, I 
have reported few instances of ocular involve- 
ment “ This was due not to the paucity of 
cases with ocular manifestations but to my al- 
most complete lack of knowledge concerning 
the eye, which prevented evaluation of the cases 
encountered The ophthalmologists to whom 
these patients were referred treated them em- 
piiically, also without suspecting the origin of 
their infection Fortunately, there were few 
seiious eventualities, either because there was 

4 Carpentei, C kl , and Boak, R A Undulant 
re\et Sources, Modes of Infection and Proph 3 da'vis, 
km J k£ Sc 185 97-109, 1933 

5 Bralej, A Peisonal communication to the 
author, April 1944 

6 Hams, H J Brucellosis (Undulant Fever) 

Chmcal and Subclimcal, New York, Paul B Hoeber 
Inc , 1941 ’ 
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spontaneous remission or because these patients 
also were tieated with brucella vaccine 

The gieatest handicap in the proper evaluation 
of ocular involvement — or indeed in any mani- 
festation of brucellosis — ^is the difficulty m ob- 
taining accurate cultural studies This is due 
not only to the lack of interest on the part of 
most bacteriologists, and laboratory technicians, 
and, I am sorry to say, of physicians also, in 
this so-called lare disease, but to the technical 
difficulties in growing the organism, especially 
the Brucella abortus strain 

One of the first patients m whom I noted 
ocular manifestations was a school teacher aged 
35 who was referred to me by Dr Ralph Greene ® 
She had had repeated exacerbations of brucellosis 
for several years, with diplopia and a recurrent 
cervicosympathetic syndrome with each attack 

Probably my first recognition of iritis “ as a 
part of the clinical manifestation of brucellosis 
occurred m May 1941, not long after the begin- 
ning of my Naval service 

A sailor aged 24 was sent to me for an opinion as 
to whether he was malingering, psychoneurotic or 
really sick He complained of headache, joint and 
muscle pains, epigastric distress, pronounced fatigue 
and productive cough No cause for his complaints 
had been found during three months of careful study 
except for moderate secondary anemia and recurrent 
severe iritis The results of all studies were without 
significance until the tests for brucellosis were made 
The iritis had recurred four or five times a year, 
together with low grade fever, over a period of five 
years Each summer for eight years there had been 
attacks of chills and fever of unknown origin, the period 
of the attacks lasting from three to five weeks An 
agglutination test of the blood for brucellosis gave a 
negative reaction (as is usually true with chronic bru- 
cellosis) , the cutaneous reaction was positive, and the 
phagocytic index was low The patient was transferred 
to my wards for further observation Br abortus vac- 
cine was given, with only temporary improvement in 
the subjective symptoms and in the recurrent attacks 
of iritis The iritis at first recurred in spite of vaccine 
therapy, until use of the vaccine intravenously was 
followed by a high phagocytic response and freedom 
from the attacks for several months I was detached 
from the hospital shortly after the attack on Pearl 
Harbor and so was prevented from ordering a trial 
of artificial fever therapy for him About a month 
later, because of his failure to recover completely from 
his illness, which had existed long before his enlist- 
ment, he was discharged from the service Three 
months after I had last seen him his family reported 
that he had h ad another attack of iritis, that theie had 

^ Studies in Chronic Brucellosis 
III Methods Used in Obtaining Cultures, Pub Health 
Rep 53 1-4, 1938 

8 Greene, R Personal communication to the 
author, klaj 1941 

9 Harris, H J Chronic Brucellosis with Recurrent 
BiUs, I^miplegia and Death from a Complicating 
Diffuse Encephalitic Encephalomalacia, U S Nav M 
Bull 41 517-520, 1943 
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been several attacks of vertigo, during one of which 
Msion was much reduced and that twice he had stum- 
bled and fallen, for no apparent reason, while going 
upstairs For ten days he had complained of severe 
headaches, usuall}' lasting only a few minutes and 

generally accompanied by stiffness of the neck Soon 
thereafter sharp pain had developed in the left frontal 
region, and about four days later his right leg became 
ueak, with a tendency to limp He had noted diffi- 
culty in concentrating On March 20, 1942 he had 
sudden right hemiplegia and was admitted to the Uni- 
\ersity of Kansas Hospital, to the service of Dr Frank 
Teachenor His right pupil was slightly larger than 
the left, both pupils reacted to light, and there was 

a questionable degree of choking of the left optic disk 

The spinal fluid examined on April 3, 1942, was 

under 260 mm of pressure and was clear, with 33 
white cells (85 per cent lymphocytes) per cubic milli- 
meter and 119 mg of total protein per hundred cubic 
centimeters On April 9 a ventricular cannula passed 
tow'ard the left lateral ventricle through a burr hole 
just to the left of the midline met with lack of the 
usual resistance A biopsy cannula, passed into the 
same region of the frontal lobe, brought forth soft, 
reddish browm, granular tissue Operation was dis- 
continued, but the patient died the same day Histo- 
logic examination, by Dr H R Wahl, showed exten- 
sive acute and chronic inflammatory reaction in the 
pons and m the region of the left internal capsule, 
wuth a well marked, cufflike accumulation of monocytes 
and polymorphonuclear leukocytes in the perivascular 
spaces Dr Wahl stated that death was due to “a 
rather severe acute and chronic form of encephalitis,” 
wffiich conformed to the type reported by Sharp,^ De 
Jongi® and others as of brucella origin 

Dr William Rose referred a w'oman aged 26 to me 
on June 13, 1942 for performance of the multiple tests 
for brucellosis because of the suspicion that her attacks 
of keratitis and conjunctivitis might be due to this 
condition The attacks had been recurrent for about 
four years and were confined to the right eye They 
were accompanied wuth severe pain, headaches, tearing 
and progressive loss of vision, clearing up for varving 
periods except for residual blurred vision Use of the 
ej^es seemed to precipitate attacks Herpetic keratitis, 

\ itamin deficiency, allergy, anemia and syphilis had been 
suggested and ruled out as etiologic factors In addi- 
tion to the ocular manifestations, the patient had com- 
plained of weakness, mental confusion, joint and muscle 
pains, headache and vague gastrointestinal symptoms 
She was afebrile, but there was a history of recurrent 
chills and fever three or four years previously She 
had drunk raw milk for many years On June 13 the 
agglutination reaction was negative for brucellosis, the 
cutaneous reaction positive and the phagocytic index 
low (phagocytosis was pronounced in 2 cells, moderate 
m 8 cells, slight in 12 cells and absent m 3 cells , index, 
2-8-12-3) The presence of the positive cutaneous reac- 
tion was interpreted as evidence of a past or still 
existing brucella infection The low phagocytic index 
in tlie presence of the positive cutaneous reaction and 
systemic symptoms referable to brucellosis was inter- 
preted as presumptive evidence of brucellosis from 
which the patient had not recovered Br abortus vac- 
cine was administered as a therapeutic test by Dr Rose, 
and there was steady improvement both in constitu- 
tional manifestations and m the ocular condition coin- 
cident with a pronounced rise in the phagocytic index 

10 De Jong, R N Central Nervous System In- 
\olvement in Undulant Fever with the Report of a 
Case and a Survey of the Literature, J Nerv & Ment 
Dis 83 430-442, 1936 


On July 27 the opsonocytophagic index was 16-9-0 0 
and on August 22 it was 20-5-0-0 On this date the 
patient reported that she felt entirely well and showed 
great improvement in the condition of the eyes Within 
four months there was complete clinical recovery, and 
the phagocytic index still showed a high degree of 
resistance (18-7-0-0) There has not been any recur- 
rence of keratitis for more than eighteen months, and 
the patient has been working steadily for over a year 
There was a recent mild recurrence of constitutional 
symptoms, accompanied, as is so frequently significant, 
by a fall in the phagocytic index to 5-7-6-7 Soon 
after vaccine treatment was again instituted, these 
symptoms disappeared coincidentally with a satisfactorj 
rise in the phagocytic power of the white cells There 
were no ocular manifestations 

Brucella vaccine treatment cannot be relegated 
to the category of nonspecific shock therapy In 
the majority of patients reactions to vaccine are 
best avoided entirely The clinical impiovement 
almost invariably parallels the rise in the phago- 
cytic power of the white cells, and relapse all 
too often occurs if the phagocytic index is not 
kept at a high level until there has been a long 
period of clinical recovery The response that 
has so often been leported to follow intravenous 
administration of typhoid vaccine may be the 
result of nonspecific shock therapy, or it may 
produce whatever doubtful results are obtained 
through production of fever No one has shown 
that such nonspecific therapy produces more than 
transient improvement In patients treated 
with this method early m my work^^ with 
brucellosis, in 1932 and 1933, relapse occurred 
so soon and so consistently that the method was 
abandoned The good results reported by many 
authors were, I believe, published too early and 
represented too small a number of cases to be 
considered significant 

Two brothers were recently referred to me for an 
opinion by Dr A C Krause, chief of the department 
of ophthalmology of the University of Chicago One 
of them, aged 37, had a history of recurrent uveitis 
since April 1943, preceded by a history of chronic 
arthritis since 1937 The other patient, aged 44, had 
a history of iritis, keratitis, conjunctivitis and episcle- 
ritis, involving first the right and later the left eye, 
which had been recurrent since 1938 In 1940 his 
tuberculin reaction had been moderately positive, and 
the intradermal test with brucella antigen had gi\en 
strongly positive results The agglutination reaction 
had been negative for brucellosis Ten days after the 
cutaneous test for brucellosis a small paracentral sco- 
toma on the right of the fixation point was noted m 
the left eye Two weeks later, thirty-six hours after 
injection of 0 1 cc of a mixed filtrate of brucellas, a 
central scotoma appeared, and a small reddened area 
of hemorrhage was noted just above the fovea The 
diagnosis was acute chorioretinitis, with macular 
edema, hemorrhage and absence of the macular reflex, 
in the left eye A month later two globular hemor- 

11 Harris, H J Undulant Fever (Brucellosis) 
Difficulties in Diagnosis and Treatment, New York 
State J Med 37 1295-1301 1937 
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rhages, nasal to the macula, were noted In March 
1942, alter regression of tins process, new small hemor- 
rhages appeared nasal to the macular region of the 
left eye Careful study for evidence of perivascular 
disease, including biopsy of muscle tissue, gave negative 
results Further hemorrhages were noted in April, 
June and July 1942 In October 1942 the patient ex- 
hibited a central scotoma 10 degrees in diameter in 
the left eye At that time he complained of severe 
fatigue A diagnosis of chronic brucellosis and central 
retinitis, probably due to brucellosis, was made bj’' Dr 
Krause Other laboratory studies showed a relatively 
low white blood cell count, ranging from 3,800 to 5,900, 
with a normal differential count In March 1942 the 
sedimentation rate was 20 mm m one hour Agglu- 
tination tests witli Br abortus prioi to the cutaneous 
test gave negative results The Wassermann and Kahn 
reactions of the blood were normal Urine and all other 
routine and special studies revealed nothing abnormal 
The patient furnished additional data concerning him- 
self, including the history of low grade fever and 
extreme fatigue (to the degree that he spent the winter 
of 1940-1941 in bed), arthritic pains and recurrent 
diarrhea, occurring between visits to the ophthalmic 
clinic Bizarre results of urinalysis were reported On 
Sept 17, 1943 there were a 2 plus reaction for albumin 
and a 3 plus reaction for sugar, hyaline casts and 2 to 
3 pus cells per high power field On December 28 there 
W'as no albumin and no casts, and the reaction for sugar 
was 2 plus On Jan 26, 1944 examination showed a 
faint trace of albumin, no sugar and occasional hyaline 
and granular casts, with similar results on February 16 
On May 14, 1943 tlie laboratory of the Illinois state 
department of public health had reported isolation of 
brucella organisms from a specimen of stool 

This patient’s experience with a commeicial 
mixed vaccine and with a mixed filtiate em- 
phasizes one of the few dangers from vaccine 
therapy Both the preparations may be pro- 
ductive of severe local, focal and systemic mani- 
festations With ophthalmic complications, as 
well as infections of the central nervous system, 
reactions are to be assiduously avoided This 
can be accomplished by use of the plain Br 
abortus vaccine, diluted to any necessary degree 

Abnormal constituents of the urine, such as are 
described in this case, are not rare in cases of 
brucellosis Nephritis, as evidenced by albu- 
minuria and the presence of hyaline and granular 
casts, has been encountered repeatedly in the 
course of brucellosis To the coincident or un- 
related appearance of glycosuria, Muth or without 
hyperglycemia, I ° have previously called atten- 
tion 

DIAGNOSIS 

In order to obtain an accurate diagnosis one 
must (1) disabuse one’s mind of the almost 
universally prevalent idea that the agglutination 
test IS the one and infallible diagnostic procedure 
and (2) evaluate properly the multiple tests that 
are available 

The agglutination test of tlie blood is negative 
m the majority of cases of chronic infection with 


the brucella The positive reaction then is fre- 
quently in low dilutions only This test, there- 
fore, IS valuable alone only ivhen it gives positive 
results in dilutions of 1 80 or higher A posi- 
tive reaction in low dilution is suggestive of 
brucella infection, but may rarely occur as a 
Cl OSS agglutination m the presence of infection 
with Pasteurella tularensis, Eberthella typhosa 
01 Bacillus proteiis X 19 A negative reaction 
to the agglutination test does not rule out brucel- 
losis If that one point were sufficiently under- 
stood, fewer brucella infections would remain 
undiagnosed 

The intradermal test also has its limitations 
and points about which theie is still confusion 
Pei haps it IS simplest to say that in all respects 
this test is comparable to the tuberculin test 
A positive reaction indicates only that at some 
time the patient has been infected It gives no 
information as to the present status of the infec- 
tion It is only in the presence of a moderate 
or low degree of phagocytic power of the white 
cells, plus clinical symptoms referable to brucel- 
losis, that the cutaneous test becomes a valuable 
aid in diagnosis 

It is essential that the test not be ignored if 
the reaction is only weakly positive A weakly 
positive reaction has the same significance as 
a strongly positive one, except that it indicates 
a lesser degree of sensitivity to brucella protein 
This IS a valuable guide to the proper dilution 
of vaccine to be used if vaccine therapy is 
indicated 


The test is preferably made with 0 1 cc of a 
heat-killed vaccine prepared from the abortus 
strain only, in a concentration of 2,000,000,000 
organisms per cubic centimeter The mixed vac- 
cines are likely to produce unnecessarily severe 
reactions Brucellergin,^^ a filtrate of the three 
strains, is apparently much less sensitive as an 
antigen The reaction should be read at the 
end of four days If the result is then negative 
or equivocal, it should be read again at the end 
of seven or eight days because of the possibility 
of delayed reaction 

Like the agglutination test, the cutaneous test 
may give a negative reaction even in the presence 
of a positive culture However, if a sensitive 
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antigen is used, such a result will occur in prob- 
abty only about 5 per cent of cases 

The opsonocytophagic test is performed for 
two purposes (1) to determine the degree of 
specific resistance of tlie patient as an aid in 
interpreting the significance of the cutaneous 
reaction, and (2) to provide a base line for 
comparison with futuie tests if the patient is 
to have vaccine therapy The test if performed 
alone has little significance 

The test must be done with the most careful 
technic The specimen of blood must be fresh — . 
not more than three hours old A viable stock 
culture of the brucella must be regrown by trans- 
plantation on a fresh hver-agar or bactotryptose- 
agai slant and incubation for forty-eight hours 
befoie It IS to be used for the test Nonvirulent 
cultures will give falsely high readings The 
blood film, made after the suspension of live 
brucella oigamsms has been mixed with the 
patient’s blood and incubated, must be carefully 
prepared and well stained with Wright’s or Hast- 
ing’s stain The actual number of bacteria in- 
gested by each of twenty-five polymorphonuclear 
leukocytes must be counted The number of 
cells showing pionounced, moderate, slight and 
no phagocytic activity gives the direct measure 
of the patient’s lesistance to brucella infection 

As already stated, patients under treatment 
with Br abortus vaccine will show a progressive 
increase in the phagocytic power of the white 
cells which is virtually always commensurate with 
their clinical improvement By means of reg- 
ularly repeated determinations of the phagocytic 
index after cessation of treatment the patient’s 
status may be accurately checked Relapse may 
usually be predicted in the presence of a falling 
index in patients who are not actually free of 
infection 

The presence of the organisms on culture of 
blood, pus, urine, bile, prostatic fluid, stool, or 
other fluid or tissue furnishes the only definitive 
laboratory test In cases of chronic infection 
culture IS exceedingl}’" unrewarding, especially in- 
fections with Br abortus " Culture should be 
undertaken whenever possible, however, and with 
the most careful technic, 5 to 10 per cent of 
carbon dioxide in air and special mediums being 
used and prolonged obseivation made Animal 
inoculation is essential to accuiate results The 
guinea pigs must be kept nearly sixteen weeks 
in some instances Poston was able to recover 
the organism from the blood of 5 of 14 chi onically 
ill patients for 11110111 all tests, including culture 
b}'^ the usual methods, had given negative results 
Brucella meliteiisis and Biucella suis are more 
readily recovered, particularly the iiielitensis 


strain, in the presence of the febrile illness The 
great need is for laboratories in which there are 
facilities for and personnel interested in these 
procedures In addition to its furnishing positive 
proof of diagnosis, a positive culture may be of 
inestimable value in pointing to the localization 
of infection, and therefore to measures for its 
eradication 

TREATMENT 

In cases of the acute illness the most valuable 
aid IS sulfadiazine or sulfathiazole, although 
neither substance may be said to be actually cura- 
tive Remission is likely to occur, at which 
time vaccine may be employed for the purpose 
of building up adequate resistance Transfusions 
of immune or nonimmune blood may be suc- 
cessful, as may Foshay’s antiserum, in bringing 
about remission To bring about actual cure is 
the problem Artificial fever therapy is, I am 
afraid, overrated in some quarters, for either 
the acute or the chrome illness It is successful 
probably in only a small percentage of cases 
Much of the probable error in its evaluation 
has been made on the basis of too hasty a deci- 
sion as to recovery and of inadequate follow-up 
study However, its trial is justified in selected 
cases, especially those in which the disease is 
refractory to vaccine therapy 

In intestinal localization of infection, succinyl- 
sulfathiazole or sulfaguanidine may prove to be 
of greatest value, especially m prevention of 
I elapse 

In treatment of the chronic illness vaccine 
made from the abortus strain alone has proved 
to be of greatest value in my experience Satis- 
factoiy results in approximately 75 per cent of 
more than 400 patients treated by this method 
have been achieved, with good results in IS 
or 20 per cent and failures in 5 to 10 per cent 
When vaccine fails to bring about recovery 
through intramuscular use, it is usually tried 
intravenously By this route rather sharp reac- 
tions are usually produced, whereas reactions 
are deliberately avoided with the intramuscular 
administration Use of O’Neil and Foshay’s “ 
nitrous acid-treated vaccine is also a valuable 

15 Hams, H J Physical Therapy of Various 
Manifestations of Brucellosis (Undulant Fever), Arch 
Phys Therapy 21 605-611, 1940, Brucellosis, Bull 
New York Acad Med 19 631-655, 1943 Simpson, 
W M Brucellosis (Undulant Fever), in Tice, F 
Practice of Medicine, Hagerstown, Md, W F Prior 
Company, Inc, 1940, vol 4, chap 24, pp 99-108 

Harris ® ~ 

16 O’Neil, A E Preliminary Note on the Treat- 
ment of Undulant Fever in Man with Detoxified Vac- 
cine and with Antiserum, Ohio State M J 29 438-439, 
1933 Foshay, L Personal communication to the 
author, September 1939 
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method in management of the chionic or the 
subacute illness 

The sulfonamide compounds aie usually of 
little value foi the chionic illness except in cases 
of localized infections Succmylsulfatliiazole 
gives some promise when there are repeated 
recuii dices in the piesence of intestinal localiza- 
tion In treatment of the acute or subacute 
brucella aithntides, azosulfamide and sulfathia- 
zole have given splendid lesults 

It must be emphasized that there is no blanket 
method for treatment of all patients with brucel- 
losis Each patient presents an individual prob- 
lem Penicillin, or othei mold derivatives, may 
ultimately prove to be the uniformly effective 
agent To date, these preparations have given 
no promise of being effective in gram-negative 
bacillary infections, although early observations 
with penatm’-^ (a piotein antibactei lal substance 
present in the crude filtrate of Penicilhum nota- 
tum) were somewhat encouraging 

To date, the only commercially available piepa- 
lations of brucella vaccine have been those con- 

17 Kochalaty, W Personal communication to the 
author, March 1944 


taming the aboitus and suis, or abortus and 
melitensis strains, or all three strains of the 
biucella These may give undue reactions in 
cutaneous tests and in therapy Thei e is definite 
evidence that they have less effect m stimulating 
specific resistance than does the abortus strain 
alone, even in the presence of infections with 
Br melitensis Recently a manufacturer of 
biologic preparations arranged to market a heat- 
killed Br abortus vaccine, to be prepared from 
the same strain, of human origin, as the vaccine 
now prepared by the division of laboratories 
and lesearch of the New York state depaitment 
of health When used in proper dilutions this 
vaccine should go a long way towaid solving 
the pioblem of treatment in most cases of chionic 
biucellosis Another manufacturer of biologic 
preparations has piepared the aboitus stiain of 
vaccine alone for the past several years, on spe- 
cial order 

In conclusion, I should like to express dis- 
agreement with the popular concept “that bi ucel- 
losis IS a lare disease and that there is no known 
method of treatment, in any event'’ 

18 Calder, R M Chronic Brucellosis, South M 
J 32 451-460, 1939 
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The treatment of simple epiphora or epiphora 
complicated b} dacr} ocystitis occurring soon 
after birth is based on the premise that an ob- 
struction IS present at some point along the 
nasolacrimal duct The types of obstruction 
ma} well be considered as (1) anatomic and (2) 
accidental 

The anatomic obstructive agent has been ob- 
sen^ed to be (1) an incomplete or delayed per- 
foration of a thin membrane separating the lower 
end of the duct fiom the inferior meatus or (2) 
a congenital narrov mg of the duct or a stricture 
in the canaliculus or at the entrance or exit of 
the lacrimal sac or vithm the nasolacrimal duct 
It IS difficult to see hou emplo)mient of anything 
short of mechanical means v ould be logical 
treatment m a case of dacryocystitis resulting 
from an anatomic obstruction In a case of this 
type, therefore, failure to effect a cure by digital 
pressure supplemented in certain instances by 
irrigation of the sac and the use of simple anti- 
septics, has general!} been considered an indi- 
cation for probing It is veil knovn that digital 
expression of the sac and probing when indicated 
leads to cure of the infection and recovery' of 
function in the vast majorit} of cases 

It is possible, hovever, that consideration of 
the disease on the basis of an accidental etiologic 
factor might lead to the employment of even more 
conserv'ative, and never, methods of treatment 
which involve little risk and offer a reasonable 
chance of success Furthermore, if an anatomic 
obstruction a\ ere alv ays the cause of the dacryo- 
cystitis, there obviously vould be feiv instances 
of spontaneous recoieiy' and few reports of ef- 
fective treatment by medical methods, including 
chemotherapy 

The accidental causes of epiphora and dacr} o- 
cystitis in the newborn are (1) accumulations of 
epithelial, mucoid or mucopurulent material 
forming plugs vuthin the nasolacrimal duct or on 
the floor of the nose under the middle portion of 
the inferior turbinate or (2) inflammation and 
edema of the nasolacrimal duct secondary to 
nasal infection A review of the literature and 
the results of medical treatment in the 2 cases 
here reported indicate tliat such causes as ac- 


cumulations in the nasolacrimal duct or infection 
should be considered when treatment is under- 
taken Larsson ^ called attention to the frequeiici 
of spontaneous cure, which emphasizes the pos- 
sibility of accidental etiologic factors, and cited 
Comberg and Riser as asserting that a spontane- 
ous rupture of the thin membrane blocking the 
lover end of the duct has been known to occur 
four months after birth Judge ^ emphasized 
hoAv frequently a collection of secretion and 
epithelial debris in the inferior meatus obstructs 
the nasolacrimal duct and is the cause of chronic 
dacr}'Ocystitis m the newborn He urged the 
remoial of this material by suction or cleansing 
as part of the initial treatment m all cases He 
attributed the spontaneous recovery of dacryo- 
cystitis m the newborn to clearance of the in- 
ferior meatus by sneezing Edwards ® expressed 
the belief that the obstructions seen in the new- 
born were frequently due to clumps of epithelial 
cells or mucoid plugs within the duct or m the 
region of the inferior turbinate and suggested 
that pressure exerted through the sac would re- 
move the obstructing substance Hardest} 
reported haAung carried out treatment in 60 
cases of tearing m the very young dunng the 
preceding fiAe years In 34 per cent recovery 
AAas spontaneous, and m 66 per cent at least one 
probing AA'as required He made a plea for timely 
treatment, anticipating the probability of infec- 
tion if simple epiphora Avas alloAved to go on 
unchecked He emphasized that drainage Avas 
seldom established after infection had occurred 
AA ithout at least repeated irrigations It has been 
generally recognized, and the belief Avas expressed 
again m an article by Walker,® that a stncture 
in the canaliculus giA'es rise to uncomplicated 

1 Larsson, S On Treatment of Congenital Atresia 
of Nasolacrimal Duct, Acta ophth 16 271, 1938 

2 Judge, H A^ Dacryocystitis of Newborn, New 
York State J kled 41 25 (Jan D D41 

3 Edwards, D L Remarks on Treatment of 
Dacrj ocj stitis, J Oklahoma M A 32 199 (June) 1939 

4 Hardesty, J F Obstruction of Lacrimal Passages 
m NeAA'born Infant, J Missouri M A 38 40 (Feb ) 
1941 

5 AA'^alker, J D Stenosis of Nasolacrimal Duct, 
Texas State J Med 37 544 (Dec ) 1941 

62 



SIMPSON—DJCRyOCySlJTIS OP NaVBORN 


63 


epiphora, wlieicas ohvtiuclion lowci down in the 
nasolacrimal duct might jnompth be followed 
In mtcction of the -^ac. with pci '?istent,c of clnomc 
dacr\oc\stitis, unless the flow of tcais wcic re- 
established Rccdct stated the belief that in the 
congenital t\pc of clnomc dacijocystitis thcic 
was, as a rule, just a mucous oi an epithelial plug 
in the nasolacnmal duct, and he uiged iiiigation 
of the duct with isotonic solution of sodium 
chloride Ilaiman." m discussing the ticatmcnt 
01 minor conditions of the c}c. called attention 
to the fact that epithelial debus genciallj blocked 
the duct, and he seemed satisfied that medical 
measures usually cuicd the condition Moigan 
leported liaMug seen 3 infants a few days old in 
whom there de\ eloped a tense swelling o\cr the 
lacrimal sac wdiich jiersistcd a few' days and 
spontaneous!} disappeared He ad\ocatcd digital 
massage, S} ringing of the duct and, when neces- 
sary, probing These men are but some of the 
authors who ha^e suggested that there arc fac- 
tors m the daciNOC} stitis of the ncw'born other 
than anatomic obstruction , the opinion has re- 
peated!} been expressed that epithelial and 
mucous plugs cithei m the duct or on the floor 
of the nose should be iccognizcd as frequent 
causes of congenital epiphora and daciyocystitis 
It IS probable that the epithelial plug referred to 
IS related to the canalization of the nasolacnmal 
cord , indeed, the plug itself probably represents 
a failure of the central epithelial cells to separate 
and become neciotic^ If the epithelial plug is 
formed during embryonic life, it is hardly to be 
considered as directly related to infection, and 
little absoiption by chemotherapeutic drugs 
would be expected This leaves, how^ever, a 
group of cases in wdnch infection is the exciting 
agent fioni the start Whethei the infection 
causes edema of the mucosa of the nasolacnmal 
duct, wnth impeded outflow’’ of tears and dacryo- 
cystitis, or produces the same effect by fostenng 
the formation of a mucoid plug should make no 
particular dilfeience in the lesponse of the 
dacryocystitis to chemotherapeutic drugs 
The frequent relief of dacryocystitis in the 
newborn by digital massage or syi urging should 
not make the case against infection as a primaiy 
cause any stronger, for it is easy to see that infec- 
tion in the duct system may bring about a mucoid 


6 Reeder,} E,Jr Surgical Treatment of Chronic 
Dacryocystitis, J Iowa M Soc 32 15 (Jan) 1942 

7 Harman, N B Treatment of Minor Conditions 
in Eye, Brit M J 1 861 (April 16) 1938 

8 Morgan, O G Observations on Treatment of 
Epiphora, Tr Ophth Soc U Kingdom 58 (part 1) 163, 


9 Riser, R O Dacryostenosis 
Ophth 18 1116 (Dec) 1935 
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plug w’liicli IS removed by digital pressuie oi 
syiinging and the infection takes caie of itself. 
Tlic acceptance, tlieicfoic, of the thesis that 
infection may of itself cause the obstruction m 
the nasolacnmal duct oi be the means whereby 
a mucopimilent plug nia} develop wull tend to 
lationaii/c medical tieatment foi a condition 
wbicli IS generally legaided as suigical In any 
c\cnt, infection is responsible for the mucous, and 
Intel the mucopuiulcnt, secretion which follows 
blocking of the tcais from any cause; and the 
least that can be expected fiom a trial of chemo- 
thciapy IS clearing up of the infection, and then 
the obstruction, if anatomic, can be dealt witii by 
piobing The success w'hich followed the giving 
of sulfadiazine in the 2 cases leported here seems 
moic than accidental and tends to modify one’s 
undei standing of the development of daci} 0 - 
c}stitis in the ncw’bom 


REPORT or CASES 

Casf 1 — L Jit S, a wliitc gir! aged 7 months, W'as 
<^0011 for the first tunc on Feb 1, 1944 The mother stated 
that the b.ibj’s ejes were norma! until late in December 
The right eje began to tear, and an abscess of the 
lacrimal sac developed rapidlj, with spontaneous rupture 
w’lthin a week dhe edema o\cr the sac and eyelids had 
considerably impro\ed during the preceding month; but 
the discharge had not disappeared, and there was 
moderate brawniness o\cr the inner portion of the lower 
lid Examination on February 1 revealed three draining 
sinuses over the area of the right lacrimal sac, with 
considerable surrounding induration and redness A 
small quantity of pus could be expicsscd from the sinus 
openings, whicli eiidenlly led into the lacrimal sac 
There were moisture and mucus at the inner canthus, 
but pus could not be expressed from cither punctum' 
Unfortunately, no smear was made or material taken 
for culture at that visit The mother was ordered to 
give the baby 0 5 Gm of sulfadiazine at once and 0 25 
Gm eiery four hours for the next three dajs, except 
for one dose at night The mother stated that ivithm 
forty-eight hours the sinuses had healed over and no 
pus could be expressed from them The baby was 
examined m seventy-two hours, already the redness 
and induration of the skin were decreased, and there 
was no cpipliora It w'as evident that the chronic dacryo- 
C 3 ''stitis was healing rapidly Administration of sulfa- 
diazine was continued for another twenti’-four hours 
No blood count was made, and the amount of the 
sulfonamide compound in the blood was not determined 
No otlier treatment was given except for cleansing of 
t le skin, and a thin application of an ointment contain- 
ing 5 per cent sulfathiazole, 25 per cent hydrous wool 
fat and 75 per cent petrolatum was made every few 
hours to the sinus openings until they healed The 
child has been examined a few times since her recovery 
the last examination being on June 8, and she is perfecth- 
well The important features of the case are the absence 
of epiphora and the almost complete absence of scarnne 
or redness over the area of the sac No pus, mucus 

or moisture could be expressed from either punctual at 
the last visit 

^ ^ months, was seen 

March 7, 1944 The mother stated that the baby’s eyes 
were entirely normal until he was 2 months of age 
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At that time the left eye began to tear, and the onset 
was followed by a mucous, and later a purulent, secre- 
tion The tearing and secretion had persisted, and 
the mother had been advised to employ digital expression 
of the sac and to keep the conjunctival sac free from 
anj’- accumulation of secretion Examination on March 
7 revealed chronic inflammation of the left lacrimal 
sac Considerable mucus and pus could be expressed 
from tbe sac, and there was a good deal of moisture 
at the inner canthus A smear and culture of the 
secretion showed a pure growth of Staphylococcus 
aureus haemolyticus The motlier was advised to con- 
tinue emptying the lacrimal sac by massage twice a 
day and to keep the conjunctival sac clean with a solu- 
tion of boric acid In addition, 0 5 Gm of sulfadiazine 
was ordered to be given at once and 0 25 Gm every 
four hours, except for one dose at night Two days 
latei the baby seemed much improved The mother 
stated that for the first time m two months there had 
been no secretion in the conjunctival sac, and none 
could be expressed from the lacrimal sac At the end 
of four days the dacryocystitis was entirely cured, and 
administration of sulfadiazine was discontinued The 
baby has been seen regularly up to the time this paper 
was prepared, and there has been no recurrence of the 
symptoms The important feature is the complete 
absence of epiphora 

COMMENT 

Numeioiis articles concerning the use of the 
sulfonamide compounds for ophthalmic condi- 
tions have appeared m the literature during the 
last seven years References to the use of the 
drugs m treatment of disease of the lacrimal sac, 
however, have been more casual than the sub- 
ject merits, and few cases have been reported m 
the American journals Marshall was one of 
the first investigators to estimate the level of 
a sulfonamide compound m body fluids and m 
body cavities after oral administration of the 
drug, and he proved that the substance did 
appear m empyema fluid m the pleural cavity 
The earliest clinical summary of the use of 
sulfonamide compounds for ocular conditions 
uas made by Hageman,^^ who reported on em- 
ployment of sulfanilamide m treatment of gonor- 
iheal conjunctivitis Larsson ^ outlined the treat- 
ment of congenital atresia of the nasolacrimal 
duct but did not mention the use of chemothera- 
peutic drugs Arruga confined his article to 
the surgical tieatment of lacrimation and inferred 
that any means of treatment other than surgical 
was generally inefiective Jones discussed the 
increasing help recen^ed from the sulfonamide 

10 Alarshall, E K, Jr Determination of Sulfanil- 
amide in Blood and Urine, J Biol Chem 122 263 
(Dec) 1937 

11 Hageman, P O Clinical Experience m Use of 
Sulfanilamide at New Haven Hospital, J Pediat 11 
195 (Aug) 1937 

12 Arruga, H Surgical Treatment of Lacrimation, 
Arch Ophth 19 9 (Jan ) 1938 

13 Jones, C C Use of Sulfanilamide in Oto- 
laryngology and Ophthalmology, J Iowa kl Soc 29 6 
(Jan) 1939 


compounds m management of diseases of the 
eye but did not refer to their use with infection of 
the lacrimal sac The earliest report on the use 
of sulfanilamide in cases of dacryocystitis was 
by Castelli,“ m 1939 Redslob and his associ- 
ates commented favorably on treatment with 
sulfapyiidine m 9 cases of pneumococcic dacryo- 
cystitis Excellent summaries, m which it was 
made clear that the sulfonamide compounds were 
of considerable assistance in ophthalmology, were 
published later in 1939 and 1940,^® but in none 
of these articles did the authors mention their 
having had experience with the sulfonamide 
derivatives in cases of dacryocystitis Edwards,^ 
presenting the treatment of dacryocystitis ven- 
tured the opinion that sulfanilamide should be 
used m tieatment of acute dacryocystitis and 
would be expected to assist m aborting an acute 
attack Adler and McDonald recommended the 
internal use of the sulfonamide compounds in 
cases of acute suppurative dacryocystitis, they 
also employed the crystals of sulfadiazine locally 
m the sinus tracts after ruptuie of an acutely 
inflamed sac through the skin Guyton and 
Woods, in their last review from the Wilmer 
Institute, reported prompt healing of acute 
dacryocystitis due to the Koch- Weeks bacillus 
when sulfanilamide was used Landegger had 
not employed sulfanilamide m any case of disease 
of the lacrimal sac when he summarized his clin- 
ical experience m 1941 Goar mentioned hav- 
ing insufflated sulfathiazole pow^der into a 
lacrimal fistula before operation, with good re- 
sults In the article previously referred to by 

14 Castelli, A La para-aminofenilsulfamide nelle 
clacnocistiti. Boll d’ocul 18 523 (July) 1939 

15 Redslob, E , Marx, P , Dieffenbach, P , and 
Milaras, T Essai de chimiotherapie des affections 
gonococciques et pneumococciques de I’appareil visuel. 
Bull Soc d’opht de Pans 51 326 (April) 1939 

16 Guyton, J S Use of Sulfanilamide Compounds 
in Ophthalmology, Am J Ophth 22 833 (Aug ) 1939 
Pryor, W R Sulfanilamide Its Effect on Eje, Ear, 
Nose and Throat, Kentucky M J 37 305 (July) 1939 
Glover, L P Some Use of Sulfanilamide in Oph- 
thalmology, Am J Ophth 22 180 (Feb ) 1939 Ruther- 
ford, C W Sulfanilamide and Neoprontosil Recent 
Advance in Ophthalmic Therapeutics, J Indiana M A 
33 241 (May) 1940 Woodruff, H W Sulfanilamide 
in Ophthalmology, Illinois M J 78 418 (Nov ) 1940 
Sykes, C S Sulfanilamide m Ophthalmology, Texas 
State J Med 35 780 (March) 1940 

17 Adler, F H , and McDonald, P R Paper read 
before the College of Physicians of Philadelphia, 1941 

18 Guyton, J S, and Woods, A C Adiances in 
Use of Sulfanilamide Compounds in Ophthalmology, 
Am J Ophth 24 428 (April) 1941 

19 Landegger, G P Sulfanilamide in Ophthal- 
mology, California &. West Med 55 200 (Oct ) 1941 

20 Goar, E L Evaluation of Recent Therapeutic 
Agents in Ophthalmology, Tr Am Acad Ophth 46 
19 (Sept -Oct) 1941 
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Walkci.’ m wiiicli lie llic \\niptoinb and 

treatment ol of the lacnnial duct, he 

presented 2 can's (d conuenitnl dni!\oc\stitis in 
winch sulfapMidinc wa'^ unen In the lust case, 
that ot a bain 5 inomhs old n ith a pneuinococcic 
mlection of the sac. sulf.ip\ ndine was quon. but 
the infection was not hioimht undci complete 
control until a piobe w.is pas'^ed In the second 
case, that of a bain weeks old with pneu- 
mocQCcic infection ot both '>acs. in spite of the 
use of snlfapuidine iinu.ition of the laciimal 
duct and local application of sihei niliatc, e.ich 
sac icquircd piohins; foi iccslahhshmcnt of 
proper function and cleainm np of llic infection 
During 1942 Ileath,-’ Ivutheifuid "* .^cotl - and 
Bellows-’ rcpoitcd then o\pencnces with use of 
the sulfonainide compound'' hut ecuknth thc\ 
had not cmplo\e<i ain of the compounds m 
treatment of diseases of the Incnmal sac Bialc\ *' 
in listing oculai coiKhtions with then specific 
etiologic oignni''m lecoinincndcd the oial .ad- 
niinistration of sulfadia/inc oi snlfathia/olc foi 
dacr\oc\st!tis caused In Staphe lococcus aniens, 
the pneumococcus Stieptococcus hacmolylicu'' 
and Fricdlandcr's hacilhis Kolmci.-'' in a gen- 
eral discussion of chcmothciapcntic drugs, said 
“The sulfonamide compounds should be worth} 
of use in the treatment of dacrc oc\ stitis ” 
Sorsln -■ icported the use of sulfapvndine m 2 
cases of acute dacr} occ stitis in which incision 
was required The organisms responsible w'cic 
the Koch-Wceks bacillus and the pneumococcus 
respectneh Sorsby seems to ha^c concluded 
that the sulfonamide therap) w'as helpful but that 
the abscess required diainage In a review' of 
the literature preceding the report of his cases, 
Sorsby did not mention any refeiencc to the use 
of sulfonamide drugs m the ticatment of dacryo- 
cystitis Spaeth-® suggested the direct injection 
into the sac of sulfathia/ole or its sodium salt 


21 Heath, P Some Uses of Chcmollicrapv in 
Ophthalmolog)', J ^Michigan M Soc 41 303 (April) 
1942 

22 Rutherford, C W Chemotherapy in Ophthal- 
mology (Review of Recent Literature), J Indiana M A 
35 697 (Dec ) 1942 

23 Scott, G I , in Symposium on Chemotherapy in 
Ophthalmologj, Tr Ophth Soc U Kingdom 62 3, 


24 Bellows, J G Chemotherapy in Ophthalmology, 
Tr Am Acad Ophth 47 19 (Sept -Oct) 1942 

25 Braley, A E Sulfonamides in Treatment of 
Ocular Infections, Ohio State M J 38 1101 (Dec) 
1942 

26 Kolmer, J A Chemotherapy in Relation to 
Ophthalmology and Otolaryngology with Special Ref- 
erence to Sulfonamide Compounds, Tr Am Acad 
Ophth 47 36 (Sept -Oct) 1942 
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as a means of treatment of dacryocystitis Leo- 
pold and Scheie used a 5 pei cent suspension 
of the miciociystalhnc form of siilfapyndme or 
sulfathia/olc foi tieatmcnt m 7 cases of daciyo- 
cystitis In the first 5 cases the jrneumococctc 
infection clcaied lapidly aftci three daily injec- 
tions of 2 cc each of a S pci cent suspension of 
snlfathia7olc The cultiucs wcie then steiile, 
and srihscqucnth the obsti action m the laciimal 
duct s}stcm was taken caic of by additional 
means In the si\th case, one of purulent daciyo- 
crsiitis caused by the pneumococcus and the m- 
fluen/a b.icillus, two injections of a 5 pei cent 
suspension of sulfapj ndiirc killed the pneumococ- 
cus, but c\cn .idditional injections of sulfapyii- 
dme, .md latci sulfathia/olc and sulfadia/anc. 
failed to lemorc the mnuen^a organism In the 
screnth case an infection caused by the hemolytic 
slieirtococciis responded rapidly to two injections 
of sulfamlamide aftci injections of sulfapyridme 
had failed 'fhe authois conclude that local injec- 
tions into the sac of the sulfonamide compounds 
mar pi ore a satisfactorj method of controlling 
jrunilcnt daciyoc} stitis, at least tempoianly 
llngeson, ” m an excellent leriew of the htera- 
luic, which included ccitain instructions gnen 
to ail medical oflicers of the United States 
Arm},'’’ stated that sulfadia/mc appeared to be 
the lest of the compounds for ticatment of this 
condition He adrised the use of sulfadiazine m 
all cases of acute and chronic dacryocystitis due 
to beta hcmoljtic stieptococci, and he reported 
a single case of his owm in which the condition 
healed rapidly 

In most of the afoiemeiilioned articles ex- 
perience wnth dacryocystitis in adults is cited, 
but the situation wnth congenital epiphoia and 
daciyocystitis is not so different that such infor- 
mation is not of considerable importance There 
seems to be no dissenting opinion as to the use- 
fulness of the sulfonamide compounds in treat- 
ment of dacryocystitis, and as the best drug to 
be used, wuth its dosage and loute of adminis- 
tration, becomes established, this type of treat- 
ment wall be moie commonplace A certain re- 
stiiction, as to the route of administration of the 
drug at least, is placed on the tieatment by the 
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age ot the patient, so it is likely that direct in- 
jection of a sulfonamide drug in solution into the 
lacrimal apparatus m babies will have a rather 
limited application because the procedure is 
fairl)' tormidable and is comparable to probing 
Oral administration to babies, however, is simple 
because the drug can be given with the formula , 
even if this method failed, the satisfactory repoit 
of Leopold and Scheie would compel one to 
try local injections It has always been of scien- 
tific interest at least to determine the organism 
lesponsible for an infection of the sac Such 
information is more important than ever now, 
so a direct smear should be made and material 
for culture taken at the initial visit The infor- 
mation obtained will be of considerable value m 
treatment and prognosis The most common 
organisms responsible for infection of the lacrimal 
sac are Staph aureus haemolyticus, the pneu- 
mococcus, the beta hemolytic sti eptococcus, Koch- 
Weeks bacillus and Friedlander’s bacillus This 
group of organisms can be rather readily identi- 
fied on smear and b}^ cultuie and require no 
special mediums for growth These organisms 
are all notably inhibited by the sulfonamide drugs 
except for the Koch- Weeks bacillus, and even 
this bacillus will at times respond to chemo- 
therapy Experimental and clinical investiga- 
tion has produced evidence that the pneumococ- 
cus and gonococcus are more sensitive to sulfa- 
thiazole, vhile sulfanilamide is more active 
against the streptococcus It is possible that 
sulfadiazine and sulfamerazine (sulfamethyl 
diazine) are active to an equal degree against all 
the organisms mentioned 

COMMENT 

A renew of the causes of congenital epiphora 
and dacr) ocj-stitis has shown that there is a fac- 
tor of infection in all cases This factor maj’’ be 
primarj^ m which case the entire process is de- 
pendent on bacterial invasion of the mucous 
membrane of the nose and the nasolacrimal duct 
On the other hand, the infection may be secon- 
dary, m which case the underlying anatomic 
obstructive agent favored the development of 
infection by insufficient drainage of the tears 


In this paper the emphasis is placed on the 
element of infection and its cure When a case 
of congenital epiphora with dacryocystitis is seen 
for the first time, it is impossible to know 
whether an anatomic obstruction exists, and for 
that reason chemotherapy m conjunction with 
other conservative treatment is to be recom- 
mended in all cases It is probable that such 
treatment, especiall) if instituted early, wull re- 
sult m surgical treatments being required in 
few’^er cases The success of the oral administra- 
tion of the sulfonamide compounds or the local 
injection of their microcrystallme form m clearing 
up the infection has been demonstrated, a com- 
plete cure will be obtained m many cases, and in 
cases m which simple epiphora remains separate 
means can be taken to remedy that situation 

The additional conservative treatment sug- 
gested consists of such conventional means as 
cleansing of the inferior meatus by suction, irri- 
gation of the nasolacrimal duct with isotonic solu- 
tion of sodium chloride and digital pressure on 
the distended lacrimal sac, m an attempt to rup- 
ture a congenital membrane or stricture 

From a survey of the literature on the use of 
sulfonamide drugs m ophthalmology, it is evi- 
dent that the use of sulfonamide compounds for 
dacryocystitis, especially of the congenital type 
has not received the attention it deserves It is 
possible that too much emphasis has been placed 
on a physical obstruction as the underlying factor 
in most cases of congenital dacryocystitis, even 
the digital pressure has been employed with the 
idea not of draining a chronic mucopurulent 
cavity but of rupturing an obstruction within 
the nasolacrimal duct by hydrostatic pressure 
With the discovery of the increasing field of use- 
fulness of chemotherapy, it is important that the 
drugs be employed in every disease of the eye or 
adjacent structures which offers the slightest 
chance of improvement 

SUMMARY 

In 2 cases of congenital dacryocystitis a 
satisfactory response w^as obtained wnth adminis- 
tration of sulfadiazine 

1721 Rhode Island Avenue N W , Washington, D C 
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ACCIDENTAL VACCINIA OF THE EVELID WITH DISCIFORM KERATITIS 

\\uo\ l^Ks\ M n , ‘I 1*1111. \i)) Li’in \ 


Vticicnia! ouil.ii \.iccinia is larc Since the 
da}i« oi jenner few ca^ci. h.nc been icpoilcd 
in the liicratuic and icw pin sr inns li.ue had 
the oppoituniu ot •seeing: a ease Such an 
accidemn! infection is seen hist In the i;cneial 
practitioner, the fannl} plnsician It is piopei 
therefore that the piesent case lie lepoitcd Tlie 
diagnosis is problematic, hut tlie hisioix of \ac- 
cination of a memhei of the fnniih will aid in 
recognition of the tine natuic of the condition 
In reahi} the clinical pictuic is pathognomonic 

Ki roin 01 \ c \si 

M R, a girl aged 14, w is jcfcrrcd to nn str\icc 
at the Jewish Hospital In her fanii!\ plnsician willi 
the diagnosis ot hurdtoluin Pour da\s before the 
patient had gone to a picnn. in the park Two da\s 
later the Icu t\c btc.nnc rtd and the lui 'iwollcn Tlie 
fannh ph\':ician rticrrcd her to the hospital 

Examination revealed that the right c>c was normal, 
'Will vision 01 20/20 The evehds of the left tve, both 
upper and lower, were notablj swollen and inflamed 
The conjunctiva was chemosed . pliotophohia was pro- 
nounced, the cornea was somewhat hazv and because 
of irritation could not well be examined llie pie- 
auncular glands were enlarged and somewhat painful 
to the touch The patient offered the statement that 
'ision in the left eve had been as good as that in the 
right eve prior to the infection 

On the margin of the left upper lid neai the outei 
canthus was a large ulcerated area covered with a 
white film which looked like a pseudodipiithcntic mem- 
brane A. few eyelashes were missing A smaller 
nicer, covered likewise with a white membrane, was 
seen on the nasal side of the margin of the same Iid 
On the margin of the lower Iid there were three small, 
circumscribed, flat ulcers cov'cred by a thin jellowish 
membrane characteristic of vaccimal ulceration in that 
area The conjunctiva, while chemosed, was not ulcer- 
ated There was no purulent discharge A smear and 
culture of material yielded Staphylococcus aureus The 
clinical picture was puzzling, and I asked Dr Erich 
Urbach, allergist, to examine the patient In answer 
to his question wdiether any one in the family had been 

tDr Brav died Dec 2, 1944 


v.itdinRd, the mother icplicd tliat a >oungei sister 
age'd () vtais, had been vaccinated two weeks ago and 
ind Ik on skeping with the patient On the basis of 
this historv and the clinical picture, vve concluded that 
the tasc w.is one of accidental tiansfci of vaccinia to 
the lid 

File patient refused to go to the hospital and was 
peimittcd to return home, with instructions to canv 
nut the following treatment use of sodium sulfalhiazole, 
3 per cent, as an eve wash, instillation of atropine 
sulfate solution, 1 drop three times a dav and applica- 
tion of bone acid ointment at night She was of course 
warned not to sleep with am one 



Appearance of left eve on tenth day of treatment 

She returned three davs later, when the swelling of 
the lids was much reduced, but the corneal haze had 
developed into a tjpical picture of discifotm keratitis 
Vision was considerably reduced and photophobia moie 
intense After three months of treatment the ocular 
process became quiet, with only a disk-shaped opacity 
on the cornea— left to tell the story of the infection 

Theie is no specific ticatment foi this condi- 
tion, the therapy is puiely symptomatic My 
patient was vaccinated at the age of 6 yeais but 
appaiently, after eight years, had lost hei im- 
munity to smallpox, as evidenced by the acci- 
dental infection with vaccinia It is possible 
that this accidental vaccinia has conferied a new 
period of immunity on the patient 

2027 Spruce Street 
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DEFINITION AND HISTORICAL REVIEW 

One 1 uns into difficulties at once in attempting 
to define optochiasmic arachnoiditis The con- 
cept of this disease is gradually undergoing 
change, it is not toda}’- what it was, say twelve 
years ago, and I do not doubt that it will still 
evolve considerabl}’^ Even at present every one 
IS not in complete agieement with regard to 
this condition 

I believe one may best appioach the subject 
by outlining the se^ eral lines of converging 
thought by which the notion of optochiasmic 
arachnoiditis was arrived at The first of these 
starts ^\ltl^ acromegaly, Avhich Pierre Marie,^ in 
1886, shoved vas due to a tumor of the pituitar) 
gland Such a tumor, later identified as aci- 
dophilic adenoma, grows upward, presses on the 
chiasm and causes visual disturbances, v ith 
bitemporal field defects A few yeais later 
Babinski - proved that a pituitary tumoi could 
be linked with a different clinical picture, even- 
tually known as the Babinski-Frohhch s} ndrome 
A tumor producing such a condition, now known 
to be a chromophobic adenoma, could also pro- 
duce bitemporal hemianopsia, and during the 
first quarter of this century neurologists and 
ophthalmologists came to accept the idea that 
bitemporal hemianopsia was due to a chiasmic 
lesion, and therefore to a pituitarj'- tumoi With 
the improvement of neurosuigical technic, opei- 
ations for intracranial tumor became more 
numerous, and it was realized that the optic 
chiasm could suffer damage not only from an 
intrasellar growth under it but, in some in- 
stances, from a suprasellar tumor located above 
and anterior to it In 1929 Cushing and Eisen- 
hardt ® brought to the attention the meningiomas 

1 Mane, P Sur deux cas d’acromegahe. Rev de 
med 6 297 (April) 1886, in Travau^ et memoires. 
Pans, Masson & Cie, 1926, vol 1, pp 185-223 

2 Babmski, J Tumeur du corps pituitaire sans 
acromegalic et avec arret du developpement des 
organes gemtaux. Rev neurol 8 531-532, 1900 

3 Cushing, H , and Eisenhardt, L Aleningiomas 
Arising from the Tuberculum Sellae, Arch Ophth 1 
1-41 (Jan), 168-206 (Feb) 1929 


inserted on the tuberculum sellae, and after the 
thii teenth International Congress of Ophthal- 
mology, held in Amsterdam in September 1929, 
It was generall)'^ accepted that a chiasmic syn- 
drome with bitemporal hemianopsia could be 
produced not only by sellar but by suprasellar 
tumors The next step followed at once, when 
it was understood that such bitemporal field de- 
fects could also result fiom pseudotumors, in the 
form of circumscribed collections of fluid, prob- 
abl}^ of inflammatory origin, occurring in the 
anterior, or perichiasmic, cistern At the Amster- 
dam congress both Holmes * and Cushing ® re- 
ported cases of such lesions 

The second tram of thought leading to the 
concept of optochiasmic arachnoiditis started 
with Quincke, when he described geneialized 
serous meningitis A few years later Schles- 
inger ° show ed that in some cases circumscribed 
collections of fluid were observed The first of 
such pseudotumors were seen in the spine, but 
shortly afterward localized pockets of serous 
meningitis were obseived to form on the lateral 
surface of the hemispheres It was already sus- 
pected that the underljung nerve tissue w'^as not 
noimal and w^as also affected by an inflammatory 
process In the early twenties, when the cere- 
bellopontile angle was more readilj'^ explored, 
operation w^as performed in several cases in 
which such circumscribed collections had foimed 
in the posterior fossa and weie mistaken for 
acoustic tumors In 1924 Horrax " described 
cases of such collections of fluid, he concluded 
that the)’’ represented chronic adhesive or cystic 

4 Holmes, G Suprasellar Tumors, Tr Internat 
Cong Ophth , 1929 

5 Cushing, H The Chiasmatic Syndrome of 
Primary Optic Atrophy and Bitemporal Field Defects 
in Adults wuth a Normal Sella Turcica, Arch Ophth 
3 505-551 (May) , 704-735 (June) 1930 

6 Schlesinger, H, Beitrage zur Klinik der Rucken- 
marks- und Wirbelfumoren, Jena, G Fischer, 1S9S 

7 Horrax, G General Cisternal Arachnoiditis 
Simulating Cerebellar Tumors, Arch Surg 9 95-112 
(JuljJ 1924 
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arachnoiditi<^ ,ind weic the .^ccjnel of a nieiiin^o- 
encepliaiitis \\hicii had left niojc oi less ciicum- 
senbed mens of adhesions hct\\een tiic aiaciinoid 
and the undcil\nn^ ])alch of atiO})liicd eoilex, 
The nc\t step came uhen it was loah/ed that the 
autcnoi ot chiasmtc cisteni could also be the 
site of such pockets* attain, one comes to Cusli- 
ing’s paper, published m lyiO m whith he 
stated that if localized memntteal reactions can 
be produced in (he ceichcnopontde cistein In* an 
mfianimatoi) pioccss m the middle tai, theic is 
no reason that a simiiai pioctss mutht not occm 
in the chiasinic cistern as a consefjueiice of infec- 
tion ot the {vuanasal smiisi". 

A thud line of apjiio.ich was lollowed In 
in\cstigators who were moie conccined with 
lesions 01 the optic nerves than those of tlic 
cinasni and had hoi>ed that ojieiation might 
relieve mechanical piessmt oi stiictmc m some 
cases It was evidcntlv this hope which piomptcd 
Balado to Ojxnatc on a patient with hilatcial 
pninarv optic nerve atiojiliv A tcmpoiofiontal 
opening disclosed a milkv apjK'aiance of the 
arachnoid, and the thickening of the arachnoid 
continued as fai ns the base and sui rounded 
both optic nerves Balado opened the thickened 
sheaths of llie nerves and obseivcd that thev 
were thinned and abnoimally pink Theic was 
improvement of tlic field, and he and Sata- 
nowsk} ® rcpoitcd the histon of this patient in 
-Alaidi' 1929 

That veai, 1929, was llierefore a mining 
point, 01 one might say a point of conveigence 
From that time attention was focused on the 
possibility of the occunence of such a case, and 
many were veiified at operation The papeis 
published by Deei} ” and Fraziei,^® m 1930, and 
by Heuer and Vail,^^ Davis and Craig and 
Lilhe,^^ in 1913, aie important landmaxks m 
American medical hteiatuie Since 1931, Vin- 
cent and his associates, in France, have con- 

8 Balado, M , and Satanowsky, P Tratamicnte 
quirugico di la atrofia di la papila, Arch argent dc 
neurol 4 71-75, 1929 

9 Deerj', E IVl Syndromes of Tumors of the 
Chiasmal Region, J Nerv & Ment Djs 71 383-396, 
1930 

10 Frazier, C H Cerebral Pseudotumors, Arch 
Neurol & Psychiat 24 1117-1132 (Dec) 1930 

11 Heuer, G J, and Vad, D T Jr Chronic 
Cisternal Arachnoiditis Producing Symptoms of In- 
volvement of the Optic Nerves and Cluasm, Arch 
Ophth 5 334-349 (March) 1931 

12 Davis, L Chiasmal Syndrome in Inti acranial 
Tumors, Arch Ophth 6 181-210 (Aug) 1931 

13 Craig, W M, and Lilhe, W I Chiasmal 

Syndrome Produced by Chrome Local Arachnoiditis 
Ardi Ophth 5 558-574 (April) 1931 ’ 


tiibutcd lepe.itcdl} to knowledge of this syn- 
diome. and mimcions papcis have been pub- 
lislied m mail) countiics IVo points have 
giadnaliv cmcigcd as impoilant Fust, the field 
defccls weic not ncccssaii!} bilempoial, and, 
second, the visual impanment was often due 
not onlv to tlic meningeal lesions and consequent 
picssnie on the optic ncrv’cs and chiasm but, 
to a gieat extent, to an innammatoiy process 
in the visual pathwaj itself 

If I weie to give nn definition of optochiasmic 
aiachnoidilis as I undci stand it toda}, I should 
^,iv that m some cases, as a consequence of 
vanons infections and possibh toxic noxae, a 
localized inflammatoiv pioccss can be seen at 
the base of the Imam which afiects the chiasm 
and tlic optic ncivcs, as well as the meninges 
which Minound them The meningeal leaction 
can take difieient foims veils, fibious bundles, 
thickencil sheath^' and cncumscribcd collections 
of fluid Although the meningeal lesions are 
the most apparent, the inflammatory changes in 
the nndcrivmg visual flbeis are often no less 
essential Ihe i dative impoi lance of the menin- 
geal and the nenc lesions is vaiiable, this may 
have a bcanng on the clinical picture, and pos- 
siblv on the piognosis The visual distin banco 
IS not ncccssanlv of the bitemporal tjpe, cential 
vcotoma IS frequent In some cases, but m some 
onlv, opeiation will piovc useful, but one is not 
able at picscnt to select such cases Knowledge 
IS still m a state of flux, and it is likely that this 
svndiome will eventuallv be bioken down as 
the etiologic factois aie bettei understood and 
nioie IS learned about tiic indications for sni- 
gical tieatment 


rimourxcv 


Statistical data do not give a true picture, 
since this disease is not widely knowm and its 
existence as an entit}’' is not univ’'ei sally accepted 
Some ophthalmologists and surgeons may see a 
gi eater numbei of cases than is normal because 
they aie particulaily mteiested m the syndrome 
Others have failed to lecognize the condition oi 
hav^e tieated it with nonopeiativ^e piocediues. 


14 (a) Vincent, C , Davucl, M , and Puech, P A 
propos de sept cas d’arachnoidite opto-chiasmatique, Rev 
neurol 1 760-767, 1931 (b) Vincent, C Le traitement 
chirurgical des compressions directes du chiasma et du 

B?rlf Vincent, C , Puech, P , and 

nerdet, H Les arachnoidites de la base du cerveau, 
Rev d oto-neuro-opht 14 417-428, 1936 

15 (a) Malbran, J. and Balado, M Arachnoidis 

quiasmatica. Arch argent de neurol 8 96-106 1933 
(6) Morea, R Tratamiento qmrugico de la ’atrofia 

de la papila, ibid 7 301-331, 1933 (?) di ValTo 

Cavma, C , and di Negris, G Sulla arachnoidite opto- 
chiasmatica, Riv oto-neqro-oftal IS 291-328, 1936 
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so that the diagnosis has not been verified With 
these 1 eservations, the following figuies are 
cited In 1930 Deery ° stated that of 170 cases 
of chiasmic and perichiasmic tumors and pseudo- 
tumors opeiated on m Cushing’s service during 
the preceding ten years, 13 had been cases of 
optochiasmic arachnoiditis In 1931 Heuei and 
Vail found that m 5 per cent of 43 cases of 
optic nerve atrophy the condition vas due to 
optochiasmic arachnoiditis In 1938, when I 
was working in the ophthalmologic department 
of Vincent’s neurosurgical service I published, 
vith Guillaumat,^® a statistical report of all 
verified cases in ^^hlch the eyes had been exam- 
ined either in that department or m my private 
practice M}’- findings follow 



No 

of Cases 

All intracranial tumors including those of 

the 


chiasmic region 


847 

Tumors of the chiasmic region 



Pituitarj’- adenoma 

SO 


Craniopharj ngioma 

37 


Tumors of the chiasm 

16 


Other tumors 

6 


Total 


109 

Circumscribed pockets of serous meningitis 

on 


the outer surface of the hemispheres 


48 

Arachnoiditis of the posterior fossa 


35 

Optochiasmic arachnoiditis 


78 

These figures show that optochiasmic 

arach- 


noiditis is not a rare disease, but the relative 
proportion is certainly too high, as previously 
stated, since Vincent and his co-workeis were 
particularly interested in this disease In 1937, 
Bollack, David and Puech,’-’' the last two also 
associates of Vincent, published a book on opto- 
chiasmic arachnoiditis At that time they had 
found 63 reported cases, and they added to these 
66 more previously unreported cases, making a 
total of 129 cases These cases should not be 
added to those given m the tabulation, as many 
of the same cases are counted m the two series 

Optochiasmic arachnoiditis is more frequent 
in adult life , 60 per cent of cases occur between 
the ages of 20 and 40, v ith a maximum between 
the ages of 20 and 30 The findings of Bollack, 
David and Puech follow 

16 Hartmann, E., and Guillaumat, L Aspect du 
fond d’oeil dans les tnmeurs intracraniennes, Ann d’ocul 
75 717-737, 1938 

17 Bollack, J , David, M , and Puech, P Les 
arachnoidites optochiasmatiques, Pans, Masson & Cie, 
1937 

18 I have made considerable use of this book not only 
because it is the most complete survey of optochiasmic 
arachnoiditis but because I had personally examined 
most of the patients forming the material of this work 


No of Cases 

Between birth and 10 years of age 7 


From 10 to 20 

12 

20 to 30 

37 

30 to 40 

35 

40 to 50 

27 

Over 50 

6 


124 

klen affected 

77 

Women affected 

46 


123 


PATHOLOGIC rEA.TURES 

To facilitate the description of the lesions en- 
countered, one may, rather artificially, separate 
them into three types thickening and adhesions 
of the arachnoid , circumscribed collections of 
fluid, and atrophy of the optic nerves and chiasm 
One should, however, bear m mind that any 
one of these three types of lesions rarely occurs 
alone but merely predominates and that the rela- 
tive proportion is variable 

1 TImkemng of the Arachnoid and Adhe- 
sions — ^The arachnoid is thickened and encases 
the optic nerves and the optic chiasm more or 
less completely It foims adhesions both with 
the visual pathway and with the surioundmg 
organs, m particular the cortex, the olfactory 
nerves and the perichiasmic blood vessels (in- 
ternal carotid, anterior ceiebral, anterior com- 
municating and ophthalmic arteries) There is 
notable vascularization of the thickened arach- 
noid The veins are sometimes extremely 
dilated, pointing to impairment of the leturn 
circulation Occasionally one sees small cal- 
careous deposits The arachnoid sometimes forms 
a continuous milky veil or a heavy membrane 
In other cases innumerable short, fine, cobweb- 
like adhesions are attached to the chiasm and 
the optic nerves. In othei cases strong, thick 
fibrous bundles bridge the perichiasmic region, 
most of these seem to originate from the neigh- 
boring arteries, the internal carotid and the 
ophthalmic artery in particular, and in many 
cases they form stnctui es of the optic nerves and 
the optic chiasm, which maj be deepl)’’ grooved 
Such strictures may also be due to the fact that 
the anterior cerebral or the anterior communicat- 
ing artery is drawn away from its normal course 
and bound down by arachnoid adhesions 

Cn ctimsa ibed Pockets of Subarachnoid Fluid 
— Circumscribed pockets of serous meningitis in 
the perichiasmic region may closely simulate a 
tumor both in their appearance and in the way 
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the) bring prcs'^uie on the \isual pathway The 
pocket IS siipiasellai. and ii'^nall} above and an- 
terior to the cliiasni, but it has ‘sometimes been 
seen under the chia'^in and the optic nencs In 
othei cases there is not one huge pocket but 
innumerable small ones 

Jfwphy of ihc Pihns — The optic 

ner\es and optic chia^'in aic rnich normal The} 
usualh show moie oi less pionomiecd atrophy, 
the ncr\cs, in paiticulai. ma\ he i educed m 
caliber and m ‘^ome mstance^ flattened Lcs*^ 
trequenlly one ma\ see cnlaigcd optic nci\cs. 
gw mg the impre'^sion of being edematous and 
appearing to be sliangulated at the optie foia- 
men Their coloi is inieK noimal. being at 
times gia}idi white, ’Sometimes of a gelatinous 
appearance, and at othci times notabh congested, 
with exccssue \asculaii/ation of the surface 
Wliile 111 some ca'^es the atiojilw of the usual 
pathwa} seems to be a consequence of the con- 
strictions cxeilcd b\ the thickened aiachnoid oi 
b} a pseudotumoious jiocket of seious menin- 
gitis, in other cases the meningeal lesions arc ‘?o 
discrete and the atroplw of the optic nerves so 
pronounced that one has the impression, rathei, 
of a priniar) mfiammator\ process of the nei ves 
There arc few’ satisfacloiy reports of the 
microscopic lesions Da\is and Haven in 2 
cases noted that there were piominent thicken- 
ing of the reticular structure, due to an increase 
in the fibrous elements, and a moderate amount 
of leukoc}’tic infiltration of this reticular area 
Bollack, David and Puech reported 2 cases m 
which the optic ner\cs and optic chiasm w'erc 
examined There was peripheial neuritis wuth 
deni} elination and atroph} of some of the moic 
superficial nei\e fibers 


ETIOLOGIC FACTORS 

It has long been knowm that in some cases a 
localized area of arachnoiditis ma} cover an 
underlying tumor, and tins may occur in the 
chiasmic area, as w’ell as on the outer suiface 
of the hemispheres , but I shall not discuss this 
type of pentumoral arachnoiditis here 

In the present state of knowdedge no one 
etiologic factor is evident Rather, one gathers 
the impression that optochiasnnc arachnoiditis 
can be caused by several infectious, and possibly 
some toxic, noxae The most comprehensive 
statistics are those cited by Bollack, David and 
Puech I have tabulated the etiologic agents 
suspected in the 63 cases reported in the htera- 


19 Davis, L, and Haven, H L Pathologic St 
of the Intracranial Arachnoid Membrane T Nerv 
Ment D,s 73-129-143 and 286-300, 1931 ’ 


turc prior to then publication and the causal 
faclois m the 66 pietiously unpublished cases 
wdnch the} icpoiled The second group of cases 
is moie inlcicstmg, as a possible etiologic agent 
was found m a greater peiccnlagc of cases than 


111 the fiisl gioup 

Previously Unpub- 
Pubhshccl hshed 

Total No 

Total no of cases 

Cases 

63 

Cases 

66 

of Cases 

129 

Tot.il no of possible causes 
found 

28 

53 

81 

Trauma of the skull or 
orbit 

9 

10 

19 

Diseases of the nose, sinuses 
and tonsils 

7 

10 

17 

S\philis 

3 

9 

12 

Otitis 

2 

4 

6 

Tuberculosis 

1 

4 

5 

ranuhal disease 

1 

3 

4 

Rlitumatic fc\cr 

0 

3 

3 

1 ceth 

2 

0 

2 

Encephalitis 

1 

1 

2 

Pregnancy 

1 

1 

2 

Inflncnra 

0 

2 

2 

Infection with colon ba- 
cillus 

0 

2 

2 

Herpes zoster (intercostal) 

0 

1 

1 

Cerebrospinal meningitis 

1 

0 

1 

Tj phus 

0 

1 

1 

Diabetes 

0 

1 

1 

Erj sipclas 

1 

0 

1 

Alcoholism 

0 

1 

1 

Mumps 

1 

0 

1 


One should bear in mind that this classifica- 
tion is only tentative, and an infectious disease 
reported m the patient's history pretious to Ins 
Msual disturbance implies no certainty as to its 
causative action In seveial cases tw'o possible 
causes w’cre reported, such as infection of the 
teeth and nose, infection of the nose and sinuses, 
infection of the sinuses and tiauma, tubeiculosis 
and trauma and nasal infection and otitis Some 
of these etiologic possibilities should be con- 
sideied more carefully, namely infections of the 
sinuses and nose, trauma and syphilis 

Infcchon of the Nose and Smnses — ^\Vhen 
leportmg one of the fiist cases m 1929, Cushing 
stated 

That a mild meningeal reaction may be pro- 
duced in the cerebellopontile cisterna by an inflamma- 
tory process in the middle ear with symptoms sug- 
gesting those of an acoustic tumor, is well known 
There is no reason why a similar process 

might not occur in the chiasmal cisterna m association 
with inflammatory processes m the accessory paranasal 
sinuses [page 730] 

Such an etiologic factor was also accepted as 
probable by Momer-Vmard , by Puech, David 

20 Monier-Vinard, M, in discussion on Puech, P 
^ «5’oto-neuro-opht 11 : 
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and Biun"^ and by Vail-- In 1936 Worms 
lepoited an interesting case history His patient 
had a long-standing infection of the sphenoid 
sinuses with polyps, and osteitis of the posterior 
wall , a perforation occuri ed eventually, and the 
patient clied Postmortem examination disclosed 
conspicuous perichiasmic arachnoid membranes 
But this IS a rather unusual occurrence More 
often the s3nnptoms are less acute, and only a 
lelatively moderate and subacute or chronic in- 
flammatory process is seen Also, the initial in- 
fection need not be in the sinuses, a chronic in- 
fection of the postnasal cavity or of the tonsils 
may be a sufficient cause The lymphatic chan- 
nels of the nose are known to be directly related 
to the subarachnoid spaces, and there is also an 
anastomosis linking the veins of the sphenoid 
sinuses and the ethmoid cells to the ophthalmic 
veins and to small veins originating in the dural 
sheaths of the optic nerve in the optic canal 
Either of these channels might be lesponsible for 
inflammatory arachnoiditis, even without fissuies 
of the bones Infections of the nose and sinuses 
are so fiequent, however, that arachnoiditis may 
well occur in a patient previously a victim of 
such trouble without this being the real cause 

Tiauma — It is usual for a patient to find a 
tiaumatic explanation for almost any disease, 
and more or less severe trauma to the head is so 
fiequent an occurrence, even with normal people, 
that such a history in the case of a patient with 
arachnoiditis is not necessarily significant Some 
cases, however, are suggestive in particular, the 
case lepoited by Weill,-^ in which symptoms of 
adenoma of the pituitary were present and oper- 
ation, performed by Vincent, revealed optochias- 
mic arachnoiditis, with fibrous tracts starting 
from the vault at the site of a scar of the epineu- 
rium and the skin The patient had previously 
had an automobile accident, resulting m an in- 
jury to the head In 1 of the first cases leported, 
case 1 of Holmes,^ there had been a trauma to 
the skull, and in several other cases the con- 
dition has been ascribed with more or less cer- 
tainty to a head injury (Malbran and Bal- 
ado , Morea , di Marzio, Cavina and di 
Negris, Heuer and Vail,^^ and others) 

Bollack, David and Puech found 10 cases 
of head trauma in then senes of 66 cases of this 

21 Puech, P , David, M, and Brun, M Contribu- 
tion a I’etude des arachnoidites opto-chiasmatiques, Rei 
d’oto-neuro-opht 11 641-649, 1933 

22 Vail, D Optochiasmatic Arachnoiditis, Arch 
Ophth 20 384-394 (Sept) 1938 

23 Worms, G Sjndrome oculo-hypophysaire con- 
secutif a une smusite sphenoidale suppuree. Arch d’opht 
53 207-217, 1936 

24 Weill, G , in discussion on Les arachnoidites opto- 
chiasmatiques. Bull et mem Soc frang d’opht 54 198, 
1937 


form of arachnoiditis, and m 6 cases the trauma 
was the only likely etiologic factor, in 4 cases 
other causes were present (syphilis, tubercu- 
losis and nasal or sinal infection) In 1939 
Kenel reported 5 cases of optochiasmic arach- 
noiditis of tiaumatic origin, m 4 of which opera- 
tion was performed 

It is evident, therefoie, that a head trauma 
must be accepted as a possible cause of optochias- 
mic arachnoiditis, and this may have important 
legal implications If the arachnoiditis followed 
shortly the head injury, the link is evident, but 
the visual disturbance may be a late symptom, 
and m such cases doubt may persist, especially 
if the trauma was moderate or if some other 
possible etiologic factor is present, such as 
syphilis or sinusitis 

Syphilis — There is no general agreement as 
to the part played b)’^ syphilis A prion reason- 
ing might lead one to accept this type of infection 
as a frequent cause since one knows how often 
chronic meningitis with optic nerve atrophy 
follows insufficiently treated syphilis However, 
cases of this type are more usually classified 
with tabes, and the condition differs from 
the disease I am discussing in this review But 
It IS certain that patients with optochiasmic 
arachnoiditis sometimes have a history of syphilis 

In Cushing’s fiist case® (1929) the serologic 
reaction was suspected of being positive, and 
similar cases have been reported by Frangois,-® 
MacPherson and Schaub In 1936 Vincent 
Puech and Berdet claimed that in 2 out of 5 
of their cases the Wassermann leaction of the 
blood was positive Of their 129 cases, Bollack, 
David and Puech repoi ted on the Wassermann 
reaction of the blood in only 78 It was positive 
in 12 and negative in 66 cases, the Kahn leaction 
being positive in 1 of the latter Hausman 
especially stressed the importance of sjphilis in 
arachnoiditis In 1937 he reported 5 cases, and 
in 1940 he gave his obseivations in 15 cases of 
syphilis and diseases of the optic neives occurring 

25 Kenel, C Five Cases of Traumatic Optochias- 
matic Arachnoiditis, Ophthalmologica 96 345, 1939, ab- 
stracted, Am J Ophth 22 811, 1939 

26 Frangois, J Arachnoidite optochiasmatique 
sjphilitique et pyretotherapie, Bull et mem Soc frang 
d’opht 50 185-189, 1937 

27 MacPherson, W A Chiasmal Arachnoiditis, 
Am J Ophth 23 1275-1276, 1940 

28 Schaub, C F Sjphilitic Optico-Chiasmatic 
Arachnoiditis, Am J Ophth 24 1313, 1941 

29 Hausman, L S>philitic Arachnoiditis of the 
Optic Chiasm, Arch Neurol & Psychiat 37 929-958 
(April) 1937, Svphihtic Atrophy of the Optic Nerves 
and Papilledema Due to Optochiasmatic Arachnoiditis 
Indications for Surgical Intervention, Arch Ophth 23 
1107-1115 (Ml}) 1940, The Surgical Treatment oi 
Sjphilitic Optic Nerve Atrophr Due to Chiasmal 
Arachnoiditis, Am J Ophth 24 1 19-132, 1941 
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in the ser\icc of Di f^'o^icr Kennedy* 1 ease 
of papilledema, 1 ease of -^ccondar) optic nei ^ c 
atropln and 13 eases of piiman optic nenc 
atropli} In 4 cases the chiasmic region was 
explored, 3 being case<; of the primary type of 
optic ner\c atroplu and 1 a ease of secondary 
optic ner\e alrojihy In the first 3 cases ad- 
hesions r\ere present around the chiasm, the'^e 
^^ere remo^cd. and vision impro\cd The jia- 
tient vith '^ccondar) optic ner\c aliophy had in- 
ternal li) droccphahis. and his condition did not 
impro\ e 

My associates and I ha\c reported the Ins- 
tor}' in a case of tabes with altitudinal hemia- 
nopsia, an unusual complication of this disease, 
operation disclo'^ed that a thick \cil of arachnoid 
adhesions had pulled the anterior cerebral arlcn 
a\sa} from its normal course and bound it down 
against the superior aspect of the chiasm, which 
lias deeply grooved That s\phihs plays a part 
in the causation of optochiasmic aiachnoiditis 
IS certain, but arachnoiditis is far from being due 
to s}philis in all cases, and operation should not 
be performed in all cases of optic nerve atrophy 
complicating s}philis In this matter the ophthal- 
mologist should use his judgment 

One should also bear m mind that in a 
syphilitic patient, even with a positnc Wasser- 
mann reaction of the blood, arachnoiditis may be 
due to some other cause Of the 12 cases in 
w’hich Bollack, David and Pucch ” ic|x>rtcd a 
positive Wassermann reaction of the blood, a 
dental infection w'as also present in 1, diabetes 
m 1, trauma to the frontal area in 1 and chronic 
nasal infection in 2 Arachnoiditis in a syphilitic 
patient is not necessarily of syphilitic origin 


mechanism or the visual symptoms 

When the first cases of optochiasmic arach- 
noiditis w'ere reported, it was considered evident 
that the optic chiasm and the optic nerves suf- 
fered from direct pressure, that circumscnbed 
collections of fluid acted as would a solid tumor 
and that thickened membranes or fibrous bundles 
were noxious because of constriction of the visual 
fibers Such an explanation is still accepted in a 
great number of cases, but it has gradually be- 
come apparent that it did not suffice in a series 
of other cases Pressure on or constriction of 
the optic nerves and chiasm is sometimes of 
moderate degree, in contrast to the abnormal, 
and often atrophic, appearance of the nerves 
The importance of the inflammatory process in 
the visual pathway has been increasingly em- 
phasized, and the present tendency is to con- 


30 David, M, Hartmann, E, and Hebert E 
Arachnoidite et compression vasculaire du chiasma rbp' 
un tabetique, Bull Soc d’opht de Pans, 1936, pp 789' 


sidei optochiasmic arachnoiditis not as a disease 
of the aiachnoid, with secondary mechanical 
damage to the ncive fibers, but as an inflam- 
matory pioccss involving the arachnoid and the 
nerve fibers in variable propoitions Some 
authors ha\e concluded that the inflammatory 
process occurs simultaneously in the tw'o struc- 
tures , others have slated the belief that it begins 
in the meninges and spreads to the optic nerves 
and the optic chiasm, and some investigators 
have assei ted that it more often originates in the 
Msual pathway and that the arachnoiditis is a 
secondary reaction 

It cannot be overlooked, moreo\er, that the 
Msual fibers may suffer from an impaired blood 
flow* It has often been noted that the arachnoid 
adhesions exerted a traction on the arteries from 
w'hich the chiasm and optic nerves deriv'ed their 
supply and that in some patients the veins were 
notabl} congested, as though there was an ob- 
stacle to the leturn circulation The normal 
mitiition of the nerve fibers might therefore be 
altered by mechanical ischemia, by a reflex spasm 
(Sourdille or by venous stasis This v'cnous 
engorgement is worth noting at a time when 
there is a tendency to consider multiple sclerosis 
and the other demyehnatmg diseases as nonmfec- 
tious and as due to venous thrombosis (Put- 
nam ^‘) Vail stated that encephalitis, multiple 
sclerosis and optochiasmic arachnoiditis were 
closely allied and might be different manifesta- 
tions of the same pathologic process, which 
could well be thrombosis of the venous system of 
the nerve tissue 

It IS reasonably certain that no single mechan- 
ism is responsible and that several factors may 
produce the visual disturbance, either in different 
patients or in the same patient, the relative im- 
portance of these mechanisms being variable 


SYMPTOMS 

Field Dejects — In most of the early cases bi- 
temporal field defects were recorded This was 
only natural since at first optochiasmic arach- 
noiditis was usually encounteied at operation in 
cases in which a tentative diagnosis of adenoma 
of the pituitary or suprasellar tumor had been 
made It gradually became ev'ident however, 
that bitemporal hemianopsia was not the only 
type of field defect and, in fact, was not even 
the most frequent 




va * v,., — tilCi ctycULique ex- 

tracramenne au stade debut de I’arachnoidite, Bull 
et mem Soc fran? d’opht 50 181-184, 1937 

32 Putnam, T J Evidences of Vascular Occlu- 
sion in Multiple Sclerosis and “Encephalomyelitis,” 
Arch Neurol & Psychiat 37.1298-1321 (June) 1937, 

Vrlrl?^ Encephalomyelitis, Bull New 

York Acad Med 19:301-316 , 1943 
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In a series of 129 verified cases Bollack, David 
and Puech noted the following distribution of 
field defects 

Percentage 


Central scotoma 31 

Concentric contraction 23 

Bitemporal hemianopsia 17 

Binasal depression 7 

Lateral homonymous hemianopsia 5 

Altitudinal hemianopsia S 


In 12 per cent of the cases the fields were normal, 
they were not mentioned, they could not be 
charted on account of poor vision or they were 
so irregular that the authors were unable to 
classif}'^ them 

Deery ® mentioned central scotoma in 4 of his 
13 cases, and Craig and Lillie,^® in 4 of their 8 
cases Central scotoma is therefore an essential 
feature It is bilateral, usually very large and 
can be found together with a peripheral con- 
traction of the field 

Concentric contraction was obsen'^ed b}!^ 
Heuer and Vail m 3 of their 4 cases, by 
Morea in 3 of 9 cases and by di Marzio and 
his co-workers in 3 of 7 cases The field is 
irregularly depressed and sometimes notably 
contracted Sometimes a central scotoma is 
present In some cases this irregular contrac- 
tion predominates on one side, and the field is 
then classified as one of the following types 

1 Bitemporal field defects are often irregular, 
and concentric depression of the field is more 
pronounced on the temporal side The fields are 
almost never as regular as with adenoma of the 
pituitary or a suprasellar meningioma, and the 
changes do not follow the usual progression, 
from the temporal superior to the temporal in- 
ferior quadrant and then to the nasal inferior 
and the nasal superior quadrant A central 
scotoma is also often present, even at an early 
stage 

2 A few cases of binasal depression have 
been reported in association with optochiasmic 
arachnoiditis and Vincent and I observed 4 in- 
stances of this rather unusual field defect 
Craig and Lillie expressed the belief that it was 
related to a fairly anterior pressure, exerted on 
the optic neiv'es rather than on the chiasm 

3 Lateral homonymous hemianopsia, when 
present, is sometimes complete, and sometimes of 
only quadrant type The field defects are usually 
atypical and incongruous Craig and Lillie 
observed an unusually large proportion of cases 

33 Vincent, C , and Hartmann, E. Douze observa- 
tions de retrecissement binasal du champ visuel an cours 
d’affections mtracraniennes, Ann d’ocul I7I 193-207, 
1934 


in which they weie present 3 out of 8 cases 
Deery ® noted them in 2 of 13 cases of this form 
of arachnoiditis A few more cases have also 
been reported ' 

4 Di Marzio, Cavina and di Negris^®‘= Ob- 
sensed 4 cases of altitudinal hemianopsia in their 
series of 7 cases of optochiasmic arachnoiditis, 
the condition being inferior in 3 cases and 
superior in 1 case I have personally observed 
1 case of the inferior type, due to pressure of the 
anterioi cerebral artery on the superior aspect 
of the chaism 

Visual Acuity — Contiary to what usualty 
occurs m cases of pituitary adenoma, the visual 
acuity fails at an early stage of the disease This 
loss of vision is bilateral in most cases, but 
some cases of unilateral loss have been reported 
When it IS bilateral, one eye is often affected 
before the other Visual acuity may fail slowly, 
as in cases of perichiasmic tumors, but the loss 
of vision IS sometimes rapid, or even sudden 
occurring in two weeks in 2 cases of Heuer and 
Vail,^^ in one month in a case of di Marzio, 
Cavina and di Negris and in three months in 
a case of Cossa Craig and Lillie concluded 
that rapid failure of vision was chaiacteristic of 
this disease 

Fundus — The disk is rarely normal, at least 
at the stage at which the patient is usually 
examined In a series of 129 verified cases, 
Bollack, David and Puech noted the following 
disti ibution of changes 

Percentage 


Primary optic nerve atrophy 38 

Optic nerve atrophy vvitli blurred margins 16 

Papilledema 10 

Temporal discoloration 7 

Hjperemia of the disk 7 

Altitudinal atrophy 4 

Normal disk 10 

Unclassified S 

Di Marzio, Cavina and di Negris noted 


atrophy either of the lower or of the upper half 
of the disk The other half of the disk showed 
slight edema, and in all the cases altitudinal 
hemianopsia was present Vail asserted that 
the appearance of an atrophy which lies be- 
tween the primary and the secondary type of 
atrophy was highly suggestive of arachnoiditis, 
and such has been my own experience 

Other Symptoms — Symptoms other than 
visual disturbances are unexpectedly rare A 
few, but only a few, cases have been reported 
m which oculomotor or abducens paralysis, 

34 Cossa, P Cecite par nevrite optique, interven- 
tion sur la region opto-chisamatique. Rev d’oto-neuro- 
opbt 11.441-444, 1933 
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mstaginus, tiigcnimal and pupillaiy 

incqualit) were piCbcnt. llicn fccaicily showing 
how localiml tlic aiaclinnuhtis u^nially is 
Headache i'^ nioic fio(jiicnl and is noted in 
about one thud of ail ca'-e^^ '1 lie pain is nsnalh 

frontal, iii otlici eases il is loiali/cd bciiind the 
eics. and it often ladiatcs to the neck and 
shouldei 'jins is an eail) s\niptoni and often 
appeals hcfoic thcic aie aiu \isual disturhanec'^ 
Drowsiness is sonielinies ako piesont, witli mod- 
erate elc\ation of tcnipeialine nausea and dizzi- 
ness These sjnipionis aic nsii.dh temporal y 
and ina\ ha\e chsapjicaied when Msion fails and 
the patient is fust examined 
Few patients ha\e othei ncuiologic sjmptoms, 
such as anosmia, facial paiahsis, auditory and 
\estibular disturbances. pol)dipsia, polMina. 
obesity and d}spituitaiism 
The spinal fluid is usuall) normal In a few' 
patients there w.is a inodciatc incicase in the 
protein content oi of tlu tell count 

Rocntgcuogiaphu' J.vuh ncc — Roentgenologic 
studies are helpful in that the\ show none of the 
signs usuall} found with scllai oi suprasellar 
tumors The sella is not enlaiged. as wnth ade- 
noma of the pituitar} In exceptional cases an in- 
frachiasmic pocket of scions meningitis may 
gne the pictuic usually obscr\ed m cases of 
glioma of the optic chiasm oi of the optic nerves 
Puech repotted such a case m which both optic 
foramens were enlarged and m piofile the sella 
was n shaped Ryan obsened destruction of 
the bone in the postenox w’all of the optic canal 
on one side Calcaieous deposits have been ob- 
serred m exceptional cases (Fianqois Opac- 
it}' of the sinuses is frequently noted, and in some 
cases a shadow extends to the base of the skull 
m the middle fossa Hirtz and Worms stiessed 
the value of this sign m cases of “peiismusitis ” 
Air studies usually prove the ventricles to be 
of noimal size and location , m some cases they 
are even reduced m size (Vincent, David and 
Puech®®) Encephalogiaphy w^as found useful 
by Lillie The chiasmic cistern is ii regular and 
deformed Compensatory channels are apparent 
m the frontal and occipital poles, and there is 
interference at the vertex with the normal path- 

35 Pucch, P , in Bollack, David and Puech, pp 49 
and 130 

36 Ryan, E R Optochiasmatic Arachnoiditis, 
Arch Ophth 29 818-825 (May) 1943 

37 Hirtz, E J , and Worms, G Des “pensinusites” 
profondes, leur image radiologique, Ann d mal de 
I’oreille 45 833 (Sept ) 1926 

38 Vincent, C , David, M , and Puech, P Sur la 
ventnculographie. Rev neurol 40 1031-1096, 1933 

39 Lilhe, W I Prechiasmal Syndrome Produced 
by Chronic Local Arachnoiditis, Arch Ophth 24 940- 
947 (Nov ) 1940 


wa}s of the subaiachnoid fluid Slight coitical 
alioph) IS suggested The essential fcatuie is 
tlic absence of evidence of a space-taking lesion 
within the cianium Fay’® noted that steieo- 
scopic cnccjihalogiams sometimes levealed ad- 
hesions in tiie chiasmic legion 

DIAGNOSIS 

From the pieccclmg discussion one leahzes 
that optochiasmic aiachiioiditis is polymoiphous 
and that the diagnosis cannot be appioached in 
the same way m all cases 

In some cases the tcmpoial field defects sug- 
gest picssiuc on the chiasm, and theiefore the 
picscnce of a sellar oi a supiasellai tumoi But 
with aiachnoiditis the bitempoial depression is 
usuall} not evactl} the same as wnth such tumoi s 
It IS less icgular both m pattern and in giowdh 
In most cases a moie or less concentiic conti ac- 
tion picdommates on the tcmpoial side of each 
field With mtiasellai tumoi s (adenoma of the 
pituitaiy and mtiasellai cianiophaiyngioma) 
theie aic nioic s}mptoms of dyspituitarism, and 
the sella appeals enlaiged in a piofile roentgeno- 
giam A supiasellai tumoi, such as a meningioma 
of the tuberculum sellae or a meningioma lying 
111 the veiy posteiioi pait of the olfactoiy gioove 
should also be considcied, howfevei, such a 
tumoi usually comes into view m air ventriculo- 
giams, and m some cases the tuberculum sellae 
gives an abnoimal pictuie both m the antero- 
posterior and 111 the lateral loentgenogiam Su- 
prasellai ci aniophar} ngioma is often detected by 
a loentgenogiam oi an air encephalogram and is 
usually moie noticeably associated wath symp- 
toms of hypothalamic and infundibular involve- 
ment The tumoi also occuis at an earlier age 
Glioma of the chiasm may ofl:ei difficulty m dif- 
feiential diagnosis, since the field defects aie 
faiily similar and pockets of serous meningitis 
may sometimes give a loentgenographic picture 
somewhat like that of glioma Foitunately, 
gliomas aie met mostly m children, who raiely 
have arachnoiditis Moreovei , other symptoms of 
Recklinghausen’s disease aie sometimes present 
and aie then helpful Bitempoial field defects may 
also accompany nontumoral diseases, such as 
multiple sclerosis, encephalitis and Roenne’s^’ 
chiasmic form of retrobulbar neuritis, but with 
these diseases the visual distui bailees aie more 
often of a different type, as I shall indicate later 

The diagnosis is approached differently if the 
patient has bilateral optic nerve atrophy with a 

40 Fay, T , m discussion on Lilhe so 

41 Roenne, H Ueber akute Retrobulbarneuritis im 

nv Khn Monatsbl f Augenh 55 68- 

97, 1915, On Nonhypophyseal Affections of the Chiasma 

Acta ophth 6 332-343, 1928 
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concentric and more or less regular contraction 
of the field A few features are at once sug- 
gestive of arachnoiditis bilateral involvement of 
the eyes, the presence sometimes of a central 
scotoma and frequent slight edema superim- 
posed on the primary optic nerve atrophy In 
most cases infectious optic neuritis does not 
produce a similar picture , in very few cases is this 
condition bilateral Syphilis is more likely to be 
considered in the form either of chronic syphilitic 
meningitis or of tabes The diagnosis of the for- 
mer condition is not always easy, or even possi- 
ble, since syphilis may m some cases be the 
cause of arachnoiditis It is a moot point to 
decide how frequently syphilis is an etiologic 
factor and whether and when surgical inteiven- 
tion IS advisable The optic nerve atrophy of 
tabes IS more easily diagnosed, but some authors 
have questioned whether operation might not 
sometimes be helpful in cases of this condition I 
had an operation performed in a case of this 
type, although the patient had tabes, a rapidly 
failing vision and altitudinal hemianopsia made 
me wonder whether there was not an arachnoid 
stricture which could be removed I have already 
referred to this case The point is not to make a 
diagnosis of arachnoiditis from chronic syphilitic 
meningitis and from tabes, but rather to deter- 
mine in which cases tabes and meningitis may 
benefit from surgical treatment Such cases are 
lare, but more may be learned about them in the 
future In syphilitic patients treated with penta- 
valent arsenic bilateral toxic neuritis with 
peripheral contraction of the fields must occa- 
sionally be considered 

It IS in cases of the type with bilateral central 
scotoma that diagnosis is the least easy Toxic 
amblyopia, with bilateral central defects due to 
intoxication with such substances as alcohol, 
tobacco, lead, thyroid and carbon disulfide, is 
usually readily recognizable from the history 
Moreover, the central scotoma of arachnoiditis 
IS larger and irregular m shape, and there is often 
a peripheral contraction Most infectious optic 
neuritis is unilateral, whether due to syphilis, 
sinus disease or other focal infection It is only 
when both optic nerves are affected that one 
considers arachnoiditis Here, again, when a 
sinus infection or syphilis causes a bilateral 
central scotoma it is not easy to differentiate 
the two conditions, since both diseases can 
cause arachnoiditis, and one is usually more 
concerned with the advisability of a chiasmic ex- 
ploration than with a purely academic diagnosis 
Multiple sclerosis, Devic’s disease (optic neuro- 
encephalomyelopathy) and disseminated en- 
cephalitis, especially the first two conditions, are 


more likely to affect both optic nerves The 
diagnosis is difficult when the visual symptoms 
appear before all others Such is sometimes 
the case with multiple sclerosis, but the optic 
neuritis is then usually acute or subacute, m 
contrast to the chronic course of arachnoiditis 
It IS only in the less frequent cases in which 
bilateral slowly progressive optic nerve atrophy 
appears as an initial symptom of multiple sclero- 
sis that the diagnosis is difficult Roenne’s 
chiasmic retrobulbar neuritis is not universally 
accepted and is rare in any case Spinal symp- 
toms are often present , the evolution is subacute, 
and field defects are changeable It is possible 
that a majority of cases of this condition would 
now be classified with the demyelinating diseases 
and that in some instances arachnoiditis may have 
been present Leber’s disease (hereditary optic 
atrophy) should be easily recognized, with its 
history of familial optic nerve atrophy It 
should be noted, however, that in some cases of 
this disease operations revealed optochiasmic 
arachnoiditis Davis and Haven reported such 
a case, and Vincent and his associates have opera- 
ted m 4 other instances Such facts are dis- 
turbing 

TREATMENT 

If any possible cause is found, such as sinus 
infection, syphilis or rheumatic fever, therapeu- 
tic measures are self evident They should not 
be continued, however, without discretion, and 
if the arachnoiditis does not respond within a 
reasonable time and the visual disturbances 
continue to increase, operation should be con- 
sidered 

Even if no evident etiologic factor is found, 
nonoperative treatment is advisable within nor- 
mal time limits Several forms of medication, 
such as intravenous injections of sodium salicy- 
late, sodium iodide, mercuric cyanide, methena- 
mine and thiamine chloride, use of neurotropic 
vaccines and nonspecific protein therapy, have 
been advocated, but none has proved effective 
Semipenetratmg roentgen radiation should also 
be applied, and this treatment can be employed 
while some of the preceding forms of medica- 
tion are being tried If there is no improvement, 
especially if vision continues to fail and the field 
becomes more defective, surgical intervention 
should not be delayed too long 

The chiasmic region can now be explored with 
but slight mortality, and one is entitled to take 
some risks if all otlier procedures have failed 
and blindness is to be feared In 1936 Vincent, 
Puech and Berdet reported on a series of 95 
operations, with 7 deaths Three of the deaths 
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occiuied among the fiisl palientb to be opeiated 
on and the technic was c^cnlually impiovcd 
Ol die othei A patients. 1 was aged and died of 
bionchopncumonia a few da}saltci thcopeiation 
The Msnal icsiilts aic fai fioin being as fa^Ol- 
able as those which follow IClno^al of a tuinoi 
Statistics ^al^ con^ideiahK wdneh is to he ex- 
pected as the senes aic shoit and most of the 
reports aic incomplete The lan^est tomplcte 
series is that liom the Pitic Hospital in Pans 
leportcd h\ Bollack. DaMd and PneclH* Of 
these 66 cases, nnpio\cmcnt ocenned m 19 
(2S pel cent') and the lesnlt of the opeiation was 
doubtful Ol pool m the othei A7 cases Of the 
63 cases pieMonsly icpoited h^ scccial nemo- 
surgeons and collected h\ Bollack. David and 
Puech lmpro^cmcnt occuned in 29 (-16 pei 
cent) It IS diflicult to know' whcthci the notable 
diftcrencc between the two iiguics is due to the 
fact that most of the piexionsh icpoited cases 


weie the favoiable ones, to a diffcience in siiigi- 
cal technics, oi to the wnlhngness of Vincent and 
Ins co-woikeis, at the Pitie Hospital, to attempt 
suigical tieatment even in the most hopeless 
cases 

It IS not deal at piescnt wdiethei the cystic 
oi the adhesne type caincs the best piognosis 
foi \isual impiovement Stiangely, the appeal - 
ance of tlie optic neives is not a snie guide, 
except, of com sc, in cases of extiemc atiophy 
Thcic IS unfoi tunately, no standaid b} which 
one can fonn an} judgment, befoie opeiation, 
of which patients should be opeiated on and 
ma\ impiovc and which will not lespond to sui- 
gica! ticalmcnt Even conditions of long stand- 
ing ha\c nnpio\cd to a ceitain extent but on 
the whole icsults ha\e been far bettei when 
opeiation was done in the early stages of the 
disease 

35 East St\cnticl!i Slicct 
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PARESIS OF RIGHT SUPERIOR OBLIQUE 

AND OF LEFT SUPERIOR RECTUS 
MUSCLE DIFFERENTIAL 
DIAGNOSIS 

To ihc Ldifoi — In Januai} 1938 Di Alficd 
Bielschow'sk} , then duectoi of the Daitmouth 
E}e Institute, delivered ten lectures befoie the 
Los Angeles Research Study Club on motoi 
anomalies of the e\es The eighth and ninth 
lectures had picvioush been published in this 
journal (Lectures on Motoi Anomalies of the 
E}es II Paralysis of Individual Eye Muscles, 
Arch Ophth 13:33 [Jan], IV Functional 
Neuroses Etiology, Prognosis and Tieatment 
of Oculai Paralysis, ibid 13: 751 [May] 1935) 
Idlest of this material is lepublished m the No- 
vember 1944 issue of the Archives, page 372, 
as the text for a paper by Di William Thoriwvall 
Davis, entitled “Paresis of Right Supeiioi 
Oblique and of Left Supenoi Rectus Muscle 
Differential Diagnosis ” 

In this country ophthalmologists with few' 
exceptions have accepted the views of Dr Alex- 
ander Duane concerning the differential diag- 
nosis of vertical motoi anomalies His opinions 
have been popularized by Dr James W White, 
at the New' York Post-Graduate Medical School 
and Hospital, where I have been on the facult} 
for twenty-five yeais Since the publication of 
Bielschowsky’s lectures tw'o years ago, my col- 
leagues and I have observed that ophthalmolo- 
gists from the West Coast in our eye muscle 
courses feel stiongly wnth Bielschowsky that 
by far the most frequent and important type of 
paralysis of a simple vertical motor anomaly is 
trochlear neive palsy” Dr Davis .epo.ts that 


“ol 88 cases ot jiaiesis of the supenot oblique 
and the supenoi lectus muscle, the supenot 
oblicjuc was involved in 48. oi 54 5 per cent, 
and the superior lectus m 40, or 45 5 pei cent ” 
In sharp conli .ist ai e the i esults of an exhaustive 
clinical stud} of 527 cases b} Di J W White 
and Di Flaiold W Blown (Occuiiencc of 
Vertical Anomalies Associated with Coineigent 
and Divcigent Anomalies, Arch Ophth 21: 
999 [June] 1939), with the supenoi oblique 
muscle in\olved in 20 cases, oi 4 jier cent, and 
the supenoi lectus muscle in 507 cases oi 96 
per cent It is not possible that these authorities 
overlooked about 50 per cent of then cases Avith 
involvement of the supenor oblique 

Publication of Di Davis’ paper once moie re- 
vives the doimant Bielschoivslcj'-Duane argu- 
ment and, unfoi tunately, ivill cieate confusion 
m the minds of the younger ophthalmologists 
Although Dr White lemaiked in his discussion 
on Dr Davis’ papei (page 379) that “in 1914, 
Bielschow'sky ne\ ei convinced Duane , 
Duane never convinced Bielschow'sky, 
[and] Dr Davis has not convinced me,” I tiust 
that the biilliant and lasting contributions of 
Bielschowsky wall nei'ei again be clouded by 
conflicting opinions on one small aspect of his 
voluminous reseaich 

In the hope that this time-w'oin contioveisy 
wil be settled, I suggest that the Section on 
Ophthalmology of the Ameiican Medical Asso- 
ciation, at Its Philadelphia meeting m June 1945 
appoint a committee to standaidize the diffeien- 
tial diagnosis of paraij'sis of the supenoi oblique 
and of the supenoi rectus muscle 

James W Smith, M D , New' Yoik 
1016 Fifth Avenue 
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Conjunctiva 

ELUSION Blennorrhea J H Allen Am 
J Ophth 27. 833 (Aug) 1944 

Allen divides this aiticle into two sections, the 
first giving the data on 43 cases of inclusion 
blennoiihea with respect to incidence, seasonal 
laiiation, cause and manifestations In the sec- 
ond section he found that, contraiy to Lindnei’s 
suggestion, in a series of 43 consecutive con- 
junctival passages the etiologic agent of inclusion 
blennoirhea did not change its disease-producing 
chaiacteiistics oi piogressively altei its virulence 

W S Reese 

Unilateral Membraneous Conjunctivitis 
WITH Complete Cast J F Galpine and 
D R Campbell, But J Ophth 28 412 
(Aug) 1944 

In a girl aged 6 yeais the oculai condition de- 
veloped during an attack of scarlet fevei, com- 
plicated by vulvovaginitis Smeai of matenal 
from the eye showed a large number of gram- 
negative diplococci, both intracellular and extia- 
cellular, wdnch w^ere indistinguishable fiom 
gonococci The latter were never obtained in 
culture The appeal ance w'as that ot mem- 
branous conjunctivitis The lepoit on the cul- 
ture indicated that the infection w^as streptococcic 
In Its development the membrane almost hid the 
cornea and extended from the limbus as a com- 
plete lining throughout the conjunctn^al sac 
About one month from the onset the membrane 
came aw'ay as a complete cast 

W Zentmayer 

Lymphocytosis and Its Significance in Eye 
Diseases S V Oak, Indian J Ophth 

4: 78 (Oct ) 1943 

Oak discusses the origin of IjTOphocytes and 
points out that they play an important pait in 
chronic inflammatory processes of the eye He 
gives a clinical desciiption of the conjunctival 
conditions of wdiich they are an important his- 
tologic feature 

Congemtal Anomalies 

Congenital Folds of the Retina A Vaz- 
quez Barriers and L A Boado Arch de 
oftal de Buenos Aires 18' 572 (Nov ) 1943 

This malformation consists in a crease of the 
retina, forming a fold above the retinal plane, 
ahvays beginning at the papilla and spieading 


tow-ard the peiipheiy in tan tashion Frequently 
the peiipheial end extends bej^ond the limits of 
the ophthalmoscopic field, leachmg the ciliary 
body, and even the equator of the crystalline lens 
Only four important papers on this condition 
have appeared thus fai, and up to the time of 
wanting only 40 cases have been reported in the 
literature 


The authois desciibe 2 cases illustiating this 

laie condition tj /- 

H h Carrasquillo 


Cornea and Sclera 

Infra-Red Therapy of Flash Keratocon- 
junctivitis D G CoGAN V E Kinsey 
and P Drinker, J A M A 123 883 
(Dec 4) 1943 

The authors supply the following summary 

"Keratoconjunctivitis w'as produced in rabbits 
by exposure to a mercury vapoi arc After the 
establishment of doses that would result m le- 
jiioducible signs, alternate eyes were treated by 
means of a theiapeutic heat lamp No evidence 
w'as obtained to indicate that this form of treat- 
ment benefited the keratoconjunctivitis” 

W Zentmayer 

Parenchymatous Keratitis in a Case or 
Acquired Syphilis T ‘\rik Ozerengin, 
Goz khn 1 52, 1943 

The authoi describes a case of parenchymatous 
keratitis wuth nitis in a woman aged 40 with 
syphilis wdio w^as observed over a jieriod of seven 
)?ears The author concludes that keratitis wnth 
gumma of the legs existed and that, contraiy 
to the general belief, the corneal disease may 
occur not only as a secondary, but as a tertiary, 
lesion Treatment with mercury and arsenic 
brought about rapid impiovement, but not with- 
out fuithei 1 elapses -yy Zentmayer 


General 

Vitamin P in Ophthalmology W R 
Mathew'SOn, Brit J Ophth 28 336 (July) 
1944 

In 2 cases of ocular hemoi i hage vitamin P w'as 
used, wnth satisfactory results In the first case 
the patient had extensive letinal hemorrhages 
and hemorrhages of the nose and bladder, but on 
administration of vitamin P the nasal and vesical 
hemorrhages ceased, no fresh retinal hemorrhages 
occurred and those present were absorbed The 
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ratieiit had tmelonia'' and the nasal hcinonliage 
was characlcrixcd In laigc clots of blood and 
scruin 

In the second ease the ]saticni had lecvnieut 
hemorrhage into the antciioi chamhci after ex- 
traction ot a cataiact, but attei admnnstiation of 
\itamm P theic was no lecunence and tiic nis, 
winch Iiad bccoinc muddy lapulis cleaicd The 
e\e which wa*' looKing unhcaltlu lajndb toob 
an a healtlu tone 1 he patient nnproied gieatli 
and rapidh m geneial apjioaiance and mental 
agilits when \itamin P nas gnen 
In couclu^ion it is •'iiggcstcd tliat there is a 
case calling foi uncsligatton ot Mtamm P be- 
cause so far a*' can be pidged fiom the eii- 
dcnce ni the=c 2 ca^ts, Miamm P i‘' ot \aiuc in 
ophthalmologi ^ 

General Diseases 

MiKLiic/, Di''r\si [llMuairKOPin oi iiir 
Sali\ ^R^ \NP Lacrim \L Gn ^ it- 
lwxjkw and C S Aich de ottal 

de Buenos \ncs 18: 559 (Nov ) 1943 

The autlior reports a upical case of the disease 
m a man aged 33 The patient had a histoiy of 
apnmar}, syphilitic le«ion and a positue Wassei- 
niann reaction of the blood toi winch he had 
recen ed treatment 

The sublingual and parotid glands on the left 
side were enlarged and tendei The lelt eye 
showed some protrusion of the globe, edema of 
the lids and congestion of the conjnnctn a T reat- 
nient was with calcuim iodine arsenic, anti- 
syphilitic drugs and roentgen lay therapy, with 
no encouraging results 

A brief discussion of the syndrome is given 
Photographs of the patient appear m the article 

M F Carrasquillo 
Glaucoma 

The Use or Doryl [Carbaminoylcholine 
Chloride] ix Glaucoaia J F Hardesty, 
Am J Ophth 27:625 (June) 1944. 

Hardesty concludes that carbaminoylcholine 
chloride is not effective m all cases of glaucoma, 
and is even contraindicated m some instances, 
but that from his experience in other cases, as 
W'ell as m the 9 cited, the drug is a valuable adju- 
vant in the treatment of glaucoma 

W S Reese 

Surgical Control of Glaucoma in the 
Negro C E Iliff, Am J Ophth 27:731 
(July) 1944 

Ihff reaches the following conclusions 
“1 Primary glaucoma in the Negro w^as con- 
trolled m 54 2 per cent of the cases by the filter- 
ing operation 


“Sccondaiy glaucoma was conti oiled m only 
44 jiei cent of the cases by the filtenng opeia- 
tion 

“2 Iiidenclcisis is snpciioi to ticphining as an 
inilial opciativc proccduie and the complications 
are less scicie 

‘‘3 Ti ephmmg or cy clodiah'sis is the opei ation 
of choice as a second operative pioccduie aftei 
one opeiatnc failure 

“4 When opciative failuie occmied, it was 
noted within the first six months in oiei 85 pei 
lent of the cases 

“5 Postopcialue beta inadialion of the blebs 
in filtenng opciations gi\e encoui aging lesiilts 
and IS woithy of finlhci tnal ’’ 

\\ S l^EEsr 

Hygiene, Sociology, Education and History 

Visual Physiologv oi iin; Cinemv George 
FI Bell, But W J 2:669 (Nm 27) 1943 

At the Tenncnt Institute of Ophthalmology', 
Western Infiimary, Glasgow, Scotland, Di 
Gcoige H Beli fiom the Institute of Physiology, 
of the University of Glasgow' dehveied a lectin e 
on the subject indicated in llie title Fie antici- 
pates a great exploitation of the moving picluie 
as a teaching medium and therefoie thinks it 
important that medical people should haie some 
elementary know ledge of tlie physiologic pi oblems 
concerned with moving pictures For educa- 
tional purposes, a 16 mm equipment is regarded 
as satisfactory The details of the picture can 
he clearly seen if the obseiver is seated not more 
than 6 scieen widths from the scieen Those 
who aie seated neaier find that the picture lacks 
shaipness and that the accommodation is apt to 
tire, and they experience flickei and other symp- 
toms of fatigue The screen W'llh the usual 2 
inch (5 cm ) lens should be 5)4 screen w'ldths 
from the scieen Tlie best position to get a 
perspective of the pi ejected pictures is halfw'ay 
back It is also important not to sit too much 
to the side For school pi ejection the view'ing 
angle should not be more than 30 degrees The 
committee lecommended (a) that a picture w'ldth 
equal to one-sixth the distance fiom the farthest 
row of seals to the screen position should be 
adopted for classioom projection, (b) that no 
pupil should be seated closer to the screen than 
twice the pictuie w'ldth and (c) that no low of 
seats should be longer tlian its distance from the 
screen The scieen w'lth a mat surface is 90 
per cent as bright at an angle of 30 degiees as 
when viewed directly from the front, while a 
screen coated w'lth small glass beads is foui times 
as bright, but the maximum viewing angle is 
narrowed to 20 degrees For a square room 
the mat scieen is the best, and the coated type 
may be used in a long room The brightness of 
the projected picture should be 10 foot lamberts 
with the projector running, but with no film in 
the machine The efficiency is lost if the light is 
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too weak oi if it is too stiong The qualit}'^ of 
the pictuie suffeis, also, if the piojection room 
IS not adequatel}'^ darkened 

The authoi concludes with comments on the 
illusion of leaht}" and states that even when 
steieoscopy is added, man}^ things will still be 
missing toi complete illusion 

Arnold Knapp 
Ocular Muscles 

OPHTHALilOPLEGIA AND ReTINAL DEGENERA- 
TION R I Barnard and R O Sciiolz, 
Am J Ophth 27 621 (June) 1944 

Bainaid and Scholz gne the following sum- 
mary 

‘ Foul cases of A^aiious t 3 pes of letmal degen- 
eration -sMth complicating ophthalmoplegia are 
lepoited Although othei factois were present 
i\hich might account for the ophthalmoplegia, it 
uas felt that the association is more than a co- 
incidence It IS suggested that the two constant 
features m these cases, ophthalmoplegia and reti- 
nal degeneration, v ith secondary pigmentar)^ 
changes ma}'^ be a s}ndrome due to some com- 
mon etiologic factoi ” 3 

Correction of External-Rectus Paralysis 
WITH Contracture of the Opposing In- 
TERNUS P H Reinhardt, Am J Ophth 
27 636 (June) 1944 

Reinhaidt states that tiansplantation opeia- 
tions oftei a cosmetic and functional cure foi 
paralyses of the external rectus muscle which do 
not clear up and that operation should be pei- 
formed before contracture of the internal rectus 
muscle occurs S Reese 

Parasites 

Orbital M\iasis L A Barriers, Aich de 
oftal de Buenos Aires 18 585 (Nov ) 1943 

The author discusses the lare condition of 
ophthalmomyiasis and leports a case m which it 
involved the orbit The disease was piesent in 
an inmate of an insane as)dum An extensive 
ulceration took place in the light oibit, which 
destro}ed the lowei hd and extended almost to 
the apex of the oibit The fiist tivo phalanges 
of the index and middle fingers could be placed 
m the opening Laivae w^ere encountered at the 
base of the ulceration m gieat numbers Accord- 
ing to the parasitologic leport these laivae 
belonged to the genus Chrysomyia, species 
Cochhomyia hommn oi ax the fly which pi oduces 
myiasis in animals Oving to the extension of 
the ulceiative process, the ejeball was wdiolly 
destro} ed The condition w as treated by removal 
of the lariae (153 of which w^ere found) and 
daily intravenous injections of mercuric 0 x 3 - 
C 3 anide The patient was cured 

H F Carr \squillo 


Physiology 

The Secretion-Dieeusion Theory oe Intra- 
Ocular Fluid Dynamics V E Kinsey 
and W M Grant, Brit J Ophth 28 355 
(July) 1944 

Fiom comments on the authoi s’ recent article 
(The Mechanism of Aqueous Humour Forma- 
tion Infeiied from Chemical Studies on Blood- 
Aqueous Humour Dynamics, / Gen Physiol 
26* 131 [Nov ] 1942) Kinse 3 ^ and Grant feel 
that recapitulation of their theoiy of intiaocular 
d 3 mamics is m older They summarize their 
present concept of aqueous humor dynamics by 
stating their belief that the electrolytes enter the 
anterioi chamber as a result of secretion and 
the nonelectiolytes by diftusion Both elec- 
trotytes and nonelectrolytes, they believe, leave 
the anteiior chamber by a process of flow" The 
authors then discuss the criticism made b 3 
Duke-Elder and Davson of their statement of 
the mechanism of ultraflltiation and outflow" 

W Zentmayer 

Retina and Optic Nerve 

A Type of Foveo-Macular Retinitis Ob- 
SER\ED IN the U S NavY F C CoRDES 
Am J Ophth 27 803 (Aug) 1944 

Cordes describes an unusual t 3 "pe of foveo- 
macular retinitis seen in Nav 3 " personnel in the 
Haw'aiian and South Pacific areas The lesion 
is limited primarily to the fovea and starts w"ith 
macular edema Later the picture is that of a 
hole or C 3 "st in the fovea suriounded by a gray 
aiea This ma 3 eventuate m a hone 3 "Combed 
condition Treatment seems ineffective, and 
the etiologic agent has not been determined 

W S Reese 

Almost Complete Retinal Detachmeist 
After Cataract Extraction, Complete 
Reattachment After Glaucoma Attack 
F Nelson Am J Ophth 27 876 (Aug ) 
1944 

Nelson reports a case of total detachment of 
the retina in a man aged 80 follow"ing intracap- 
sular extraction of a hypermature cataract The 
detachment persisted for several months, during 
which the e 3 "e w"as practical^ blind Complete 
leattachment and full restoration of function 
then occuried, after an acute glaucomatous at- 
tack S Rl-ESE 

Embolism or a Branch of the Central 
Artery of the Retina w"ith Cure Re- 
port of Tw "0 Cases P Satanowskv, 
Arch de oftal de Buenos Aires 18 579 
(Nov) 1943 

Alterations in the endothelium of the left side 
of the heart or the aorta maj" produce a coagu- 
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lum ^\hlch ma) tjuc use to an cnibohis 'Phe 
«alls of the alien at the lc\cl in which the em- 
bolus IS loclijccl icact and embolic aileiUis le- 
sults The cbanG^cs m the lcintoi\ supplied bN 
the icssel depend on the temnnai cbaiatter of 
the arlcf} oi the existence ot insiifiieient anas- 
tomotic branches W hen the embolus is small 
and has been letaiiicd b\ a icactne spasm of 
the ^cssel, it ma\ niut;rate to a smaliei bianch 
on relaxation of the spasm through ttc.itmcnt 
the Msual disturbances ma^ then be much ic- 
duced 01 mas disappeai aUottcihei it the embolus 
IS M ashed out b\ the blood cm lent 
The authoi describes 2 cases in which such 
results wcie obtained aftei lieaimcnt with the 
autispasniodic drills acel\lchohnc anrl nicotinic 

11 ]' CMunsniiiLo 

Toxic Amblyopia 

Inn EiioLOGi \xnTnL\iMiAj oi donwro- 
\lcohol A^^I?r \opiA b D CMuioin '\m 
] Opbtb 27:712 rjuK ) 8-17 ( \ug ) 1914 

Can oil giics this stimmar} and di.iws the 
following conclusions 

“Approxnnatel} 175 patients with tobacco- 
alcohol ambhopia ha\c been obsened b} the 
wntei in the nine-} eat pciiod 1935-1942 In the 
last se^cn }eais 25 of these patients ha\c been 
allowed to inamlain then nsu<d intake of alcohol 
and tobacco undei the following conditions 
“A.n initial giou]) of II patients was jilaccd 
on a diet adecpiate in all icspccts and supple 
mented with bi ewers’ ^east 

'A second group of five patients wms left on its 
usual diet and given Mtamin-B complex 

“A thud group of foui hospitalised patients 
vas placed on a diet inadequate in all known 
vitamins and gnen laige amounts of vilamin-B 
complex 

“A fouith group of five hospitalized patients 
w as placed on the same inadequate diet and given 
S}aithetic vitamin B^ only 

“All the patients on these various legimes 
made partial or complete recoveries in spite of 


then continued and unabated use of alcohol 
and/oi tobacco ihe Msion m 21 patients was 
20/30 O U 01 bettei aftei tieatmcnt and in 
14 was 20/20 oi bettei These icsults wcic at 
least as good as those obtained by the authoi in 
an} picvums consecutuc 25 jiatients with tins 
condition, including those who abstained fiom 
the use of tobacco and alcohol while unclci ticat- 
mcnl 

“ 1 he lact that all of the ]iatients in the fomth 
gioii]) impioicd and one made a complete lecov- 
ci} is of special sigmiicance since m this gioup 
ewen known factoi olhci than iitamm Bj which 
might ha\c caused nnpio\ement had been elimi- 
nated In spite of tins icsnlt. howevci it is 
lecomnicndcd that the whole \itamin-]5 cnmjilex 
he adnnmstcied as well as thiamin alone in the 
licalmcnt ot these cases” 

4 he most likcl} explanation ot tobacco am- 
hhopia at tins time is that it is the lesult of a 
‘ toxic” action of tobacco on malnomished cells 
\\ hen thiamine is added, the mitiihon of the dam- 
aged cells oi ]iei haps then axons, impioccs and 
the injuiions agent is no longer mjuiious It 
seems like!} fi om pi esent c\ idence that m persons 
consuming absoibmg and ntil]7ing normal 
amounts of \ itamin B tobacco amblyopia does not 

del clop yj ZnxTirwrR 


CORRECTIONS 

In the aiticle In Di (.ailos Weskamp en- 
titled “Bowens Disease of the Coionea,” in the 
\pul issue (Arch Opiihi 31 310 1944), 
“osteitis defoimans” was eiioneoush mseited 
in line 3 of the fomth paiagraph The teim 
Paget s disease refeis heie to the cutaneous dis- 
ease of the nipple 

In the abstiact of a papei by Di William F 
Hughes entitled “Chemical Bin ns oi the Eye,” 
111 the Novembei 1944 issue of the \rchivj:s, 
“oi a 0 05 molar solution ” on line 9 ot the para- 
giaph on “Alkali Burns,” should lead “and a 
0 05 molai solution ” 
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NEW YORK ACADEMY OF MEDICINE, 
SECTION ON OPHTHALMOLOGY 

Frank C Keil M D Chaii man 
Willis S Knighton, M D Sea etm y 
May 15, 1944 

End Results of Intraocular Foreign Bodies 
Dr Frederick H Hull, Passed Assistant 
Surgeon, United States Public Health Sei- 
vice (by invitation) 

The end results obtained in any gn^en case of 
intraocular foreign body depend largely on the 
amount of damage done to the structures of the 
eye as the foreign body travels thiough the 
globe Hemorrhage in the vitieous of any extent 
is usually serious, and the development of infec- 
tion, particularh panophthalmitis, is disastrous 

At the Mai me hospital ivith which I am 
associated the piactice is to attempt removal 
with the hand magnet thiough the wound of en- 
trance, ivith the use of local anesthesia and retro- 
bulbar injection of piocaine, ivhen the foreign 
body IS in the ins or the anteiior chamber The 
coineal ivound is then covered wnth a conjunc- 
tnal flap If the wound of entrance has healed, 
the foreign body is lemoved through a keratome 
incision 

When the foieign bod)'^ has been localized in 
the vitreous chamber, my associates and I have 
employed both the anteiior and the posterioi 
loute With the first appioach, the giant oi the 
hand magnet is used to bring the foreign body 
to the posterioi capsule of the lens, through the 
zonule and then into the anteiioi chamber, from 
wdience it can be removed through a keratome 
opening When removal is attempted bj'^ the 
posterior loute, the scleial site neaiest the 
foreign body is laid baie and the foreign bod)'^ 
lemoved by means of the hand magnet through 
a radial sclerotomy opening Diathermy punc- 
tures aie placed routine!)' about the scleral in- 
cision The posterior approach has given better 
results than the anterior approach All patients 
receive either a prophylactic dose of tetanus anti- 
toxin or a “booster dose” of tetanus toxoid 
Oral administration of sulfathiazole and sulfadia- 
zine has not seemed to lessen the incidence of 
infection 

In a series of 24 consecutwe cases encountered 
prior to 1943, the foreign body was in the 
anterioi chamber m 37 per cent and in 
the posterior chambei in 63 per cent Of 
the cases in which the bod) w'as in the anterior 
chambei, good vision was retained in 55 per 
cent cataract dev'eloped m 22 per cent and 


enucleation was necessar) m 11 pei cent Ot 
the cases in which the foreign body occurred in 
the posterior chamber, useful vision was retained 
in only 27 pei cent, cataract developed in 27 
per cent, a hemorrhage in the vitieous large 
enough to cause serious visual loss occurred in 
13 per cent, and the piocess went on to enuclea- 
tion in 33 pel cent 

The following cases aie repoited as clinical 
examples of some of the results obtained, both 
good and bad 

REPORT or CASES 

Case 1 — A carpenter’s mate aged 26 felt something 
hit his left eye w’hile clawing a nail from a piece of 
wood The next day vnsion was 14/21 m the right 
eve and 14/89 m the left eje There was a laceration 
of the cornea 2 mm long at 9 o’clock on the limbus 
A metallic foreign body beneath this impinged on the 
ms at 10 o’clock The foreign bodv was removed 
w'lth the hand magnet through the wound of entrance 
on the daj of examination Convalescence was unevent- 
ful except for a moderate amount of iritis The tension 
has remained normal for two months, and vision is 
20/20 — 1 111 each eye 

Case 2 — A machinist aged 45 put his glasses on his 
forehead, and a chip from the hammer of a fellow - 
worker, 3 or 4 feet (90 or 120 cm ) awaj, struck his 
right eje, producing a penetrating wound of the cornea 
directly below the pupil The anterior chamber was 
cloudy and the ms was pulled downward Roentgeno- 
graphic examination revealed a foreign bodj 8 b}' 2 bv 
1 5 mm , situated in the vitreous chamber With the 
hand magnet the foreign bodj' was extracted through 
the wound of entrance The progress was steadilv 
downhill The lens became cataractous The eje was 
severeK inflamed, and vusion w'as completelj lost The 
tension was below normal Two months later the right 
eye w'as enucleated, with the patient under anesthesia 
induced bj' intravenous injection of sodium jventothal 
Convalescence from this operation was uneventful 

Case 3 — A shipfitter aged 49 felt something hit his 
left eje when drillers drilled through from the other 
side of a bulkhead on which he was hammering Vision 
W'as 20/30 in the right eye and was limited to hand 
movements in the left eye A penetrating wound of the 
sclera, 2 mm long, lay 3 mm behind the limbus, at 
4 o’clock The cornea, the anterior chamber and the 
lens were clear, but the vitreous was filled with blood 
Roentgenographic examination and localization bj the 
Sw eet method revealed an intraocular foreign body, 2 5 
bv 2 bj 2 mm , situated 10 mm below' the horizontal 
plane, 2 mm nasal to the vertical plane and 7 mm 
behind the cornea Operation was performed on the 
daj of admission, the hand magnet being used to bring 
the foreign body through the zonule and into the 
anterior chamber, from which it was removed through a 
keratome incision The foreign body on withdrawal be- 
came enmeshed m the ins, a small portion of which pro- 
lapsed This portion w'as excised The keratome sec- 
tion healed normallv, but the scleral wound did not 
close completelv, so a conjunctival flap was placed 
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o\er the wmmd Suh'-oquciiUx the sclcial woiiiul lioalcd 
nornialb Six \\eck<^ nttci the accident n Iraunialic 
cataract began to de\ clop 1 he tension ha*; remained 
normal for <;c\cn nionth'< but the cataract has become 
mcrcasinglj dcn^'C \ ision was 20/20 with correction 
m the right e\e and wT' limited to light pciceplion 
m the left e\e 

Cask 4 — \ laborer aged 38 felt something hit his 
right c\c while cutting a piece of tin with a hammer 
and chisel He was treated at annthci hospital for two 
weeks before I saw him 

U that time \ision was coirccted to 20/20 m each 
eie No wound of entrance was noted m the cornea 
or the sclera The \itrcous was fluid, and a few 
floaters were present Rocntgenograplnc locahration 
b\ the Sweet method rescaled .i foicign bod\ 6 mm 
below the hnnrontal plane 5 mm temporal to the aerti- 
cal plane and 10 mm behind the conic i One week later 
the foreign bods was withdraw n iKistci lorls bs the 
iiand magnet tbroimh an L-sliapcd scleral incision 
Diathcrnn ptinclnrcs were placed about the sclcrotonis 
opening, and the conjnnctisa was closed Coinalesccncc 
was uncsentud Vision in each esc rcin.iined 20/20 
With correction 

Four sears after the accident the patient eoinpl lined 
01 blurred \ision in the right esc 1 iierc ssas no pain 
1^0 pres ions attacks had been noted \ ision ssas cor- 
rected to 20/25 ni each esc Ihc eornca of the right 
esc ssas liars T lie disk ssas indistinct, hut no in- 
creased cupping ssas seen Tension ssas 60 inni 
(Schiptz) in the right esc and ssas noiinal in the left 
tie The patient ssas confined to bed, .ind 1 drop of 
a I per cent solution of pilocarpine nitrate was instilled 
esers two hours in the right eye The tension de- 
creased promptls to normal and has ictnaincd so He 
has returned for obscrsation esers tsso months since 
that time, and the fields and fundi remain normal 

DISCUSSION 

Dr Conrsd Bdruns Di Hull’s lepoit is 
most interesting to me, especiall} because of his 
preference for the posteiioi route in the extrac- 
tion of mans intiaoculai foreign bodies Al- 
though I ssas originally tiamed to remos'c most 
intraocular foreign bodies by the anterior route 
alter first drassuig them into the anterior cham- 
ber with the magnet, I have lecently lemoved 
more such foreign bodies posterioily 

I like to img the incision svith electiolytic 
punctures Because some foreign bodies svhich 
were originally considered nonmagnetic proved 
to be magnetic after enucleation, and because my 
associates and I have apparently had success m 
similar cases svith use of the Berman localizer, 
I am convinced that in all cases of doubt this 
added means of accurate localization of foieign 
bodies should be employed We have so far 
used this instrument in 10 cases at the Nesv York 
Eye and Ear Infirmary, and in 4 cases we be- 
he\re the localizer has been of matei lal assistance 
m the operation 

Even though the roentgenologic localizing 
method and the Comberg technic svith the con- 
tact glass are excellent, more exact localization is 
sometimes desirable sshen a foreign body is en- 
meshed in the tissue 


Paralysis of the Superior Rectus Muscle, 
Exophthalmos, Pseudoptosis and Fibrosis 
of Inferior Rectus Muscle Following Gen- 
eral Anesthesia Dr Conrad Bhrens and 
C^PTMN Gfrald Fonda, Medical Corps, 
Ainn of the United States 

'1 ins aitide will be published in full, with dis- 
cussion. Ill a fntnie issue of the Archives 

Evaluation of Results in a Series of Corneal 
Transplants Dr 1^ 'Pownlly Baton 

'I'lie opciation foi the lemoval of coineal scais 
has now well stood the test of time No longei 
max one doubt the peimaucuce of impioxcment 
m sight obtainable b}' coineal tiansplantation m 
caicfiilly selected cases Corneal surgei}’^ has 
met all the x icissitudcs and platitudes to wdnch 
m the past cataiact siirgen^ was subjected Let 
the \oung ophtlialmic suigeon be taught that this 
opciation IS simple, easy to peiform and often 
successful m rcstoi mg sight 

Tiie x'aiions technics aie casilj acqniied Al- 
though every surgeon is likely to modify the 
opciation m one W'ay oi anothci, ccitam pimci- 
})lcs must be strictly adhei cd to 

3 The donoi’s giaft must be liaccd and caie- 
fiilly dissected Whcthei a square oi lound 
giaft 01 one of some othci shape is used makes 
little difFeicnce except fiom the cosmetic point 
of view, so long as the edges aie even and 
smooth 

2 An exact tiacing (iiexei smaller than the 
donoi’s graft) on the recipient’s coinea and an 
equally careful dissection are essential, special 
care being given of comse to the internal struc- 
tures of the eye, the iris, lens etc 

3 Beveling should be avoided as much as 
possible, in either the donor's oi the recipient's 
eye as it only leads to an imperfect fit 

4 Sutures should be inserted befoie the 
antenoi chambei is penetiated The sutures 
should be placed as close to the tiaced edges as 
possible 

5 Two sutuies aie piefeiable to one because 
they aie easier to tighten, more even distribution 
of pressure is obtainable, especially when there 
IS a tendency to overriding of one edge of the 
graft, and there is less dangei of complication if 
one sutuie is accidentally cut 

6 Use of conjunctival flaps mvaiiably leads 
to complications and should be discouraged 

^ Fhe donor s eye should be careful!}^ selec- 
ted, and young eyes are probably better than old 
eyes Until corneas are obtainable m large 
quantities, it has been the tendency to use only 
healthy-appearmg corneas, regardless of race, 
blood group or age 

8 As yet little is known about the pioblem of 
oirneal vascularization and its pievention 
Koentgen ray therapy, gn^en a day or two after 
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opeiation, has been tiled, but m} expeiience is 
limited to onty a few cases 

9 Postoperative care of the §iaft offers one of 
the greatest avenues foi research in the futui e 

In a limited expeiience of 50 cases caiefully 
studied at the iManhattan Eye and Eai Hospital, 
and another 50 cases studied m Baltimore and 
at the Flowei -Fifth Avenue Hospital several 
years ago, my lesults are encouraging In 
nearty all cases sight was lmpro^ed In 3 cases 
the eyes were lost In 4 cases seiious post- 
operative conjunctivitis developed, ^^hlch spoiled 
vhat might have been an excellent lesult In 
only 2 cases was ^ ision of 20/30 obtainable — iin- 
piovement m 1 case being from 10/200 and m 
the othei fiom 20/200 The aveiage impiove- 
inent was from ability to count fingers at 2 feet 
(60 cm ) to visual acuit}'’ of 20/200 

One patient had a particular^ successful giaft 
done on one eye, vision impiovmg from pei- 
ception of hand movements to 20/50 At the end 
ot three 3 ’’ears the giaft is beginning to cloud 
over The other eye has had four grafting 
operations, a cataiact extraction and a trephi- 
nation , this e} e IS nou lead}'^ for a fifth operation, 
as the tension is down and vision as good as 
w'hen tieatment w^as started, several years ago 

DISCUSSION 

Dr Ram6n Castroviejo As Di Patou said, 
keratoplasty is an operation wuth wdiich all 
ophthalmologists should become acquainted be- 
cause, although it requiies a high degiee of 
accurac}’', it can be pei formed by any one who 
has been w'^ell trained m ophthalmology At the 
Institute of Ophthalmology of the Columbia 
Presbyterian Medical Centei, the lesidents pei- 
form keratoplasties with results comparable to 
those obtained by men who have ha,d moie 
experience m this type of suigerj'- 

In propel !}'■ selected cases excellent visual im- 
provement may be expected In favorable cases 
the average vision obtained is generally bettei 
than 20/50 It is not infrequent to obtain vision 
of 20/20 In some of the cases m wdnch opera- 
tion has been perfoimed at this institute vision 
of 20/15 has been obtained Some of the pa- 
tients opeiated on for corneal transplantation 
have been able to engage m occupations requii- 
mg a gieat deal of use of the eyes, such as book- 
keeping , other men wuth corneal transplanta- 
tions have been inducted into the armed forces, 
with normal vision 

Dr Paton mentioned keratoplasty foi cosmetic 
purposes It has been the experience of my 
associates and myself that m a small percentage 
of cases, perhaps m no more than 1 per cent, 
is corneal tiansplantation needed foi cosmetic 
purposes For such purposes Dr Paton prefeis 
the round transplant I prefei the square one 
for I feel that it is easiei to giaft If the trans- 
plant remains clear the shape of the graft can be 
seen with chfficiiltv because the scars are almost 


invisible a few months after the opeiation On 
the othei hand, if the transplant becomes opaque, 
the shape of the graft does not matter because it 
looks bad anyway 

I agiee wuth Dr Paton m legaid to beveling 
In my opinion beveling of the donor s graft is 
not necessaiy, but I believe it is desiiable to have 
a slight beveling of the endothelium of the host’s 
coi nea m oi der to counteract the tendency of the 
endothelium to loll mw^ard and thus leave a gap 
111 the posteiioi surface wdiich wall become filled 
w'ltb fibrin The conditions foi adhesion of the 
Ills to this gap are favorable if the pupil is not 
fully dilated The slight beveling of the endo- 
thelium bungs about a better appi oximation of 
the posteiior laj’^eis of the graft and the cornea of 
the host, so that earl)-^ lestoration of the an- 
teiior chambei is facilitated and foimation of an- 
teiior sjmechias and subsequent nebulosity of the 
giaft, and m some cases secondai} glaucoma 
prevented 

Central y to wdiat Di Paton has stated 
namel)', that twm sutures are bettei than one to 
hold the graft m position because they make a 
more uniform piessure, it has been my expeii- 
ence wdien I used two sutuies that one of them 
might pi ess on the transplant moie than the 
other and thus mteifere wuth the even cicatiiza- 
tion of the giaft This uncA'^enness of piessuie is 
pieA'ented by use of a continuous suture 

At tbe Institute of Ophthalmology corneas 
taken fiom Negroes haA^e been used m kerato- 
plasties on Avhite patients, and a ice Aersa The 
lesults have been similai to the lesults m cases 
in aaIucIi Avhite patients and Negioes had trans- 
plants of donoi material obtained fiom persons 
of then OAAn race The Avoik of Elschnig, Fila- 
tOA', Thomas and myself has shoAvn that the blood 
group has no bcaimg on the success oi the failuie 
of kei atoplast)^ 

Di Paton mentioned the use ot loentgen 
ladiation two or thiee daA"s aftei the operation 
to pieA'^ent A'^ascularization of the giaft In my 
expeiience I haA^e not noticed wasculaiization 
of the graft until the thud oi fouith Aveek after 
corneal transplantation If loentgen ladiation 
IS to be emploj^ed to pi event A^asculaiization of 
the giaft, it should be begun no soonei than tAvo 
AA'eeks aftei the operation To use loentgen radi- 
ation only tAAO or three days aftei opeiation en- 
courages the foimation of anteiioi S3mechias 
AA'ith subsequent opacity of the giaft and possibly 
secondar3^ glaucoma 

In the case Dr Paton reported m Avhich a cor- 
neal tiansplantation had been pei formed on a 
coinea AAuth calcaieous degeneiation, piobably 
more benefit aa ould liaA^e been dern ed from a 
superficial keratectom 3 '^ than from a corneal 
transplantation Similar cases m oui hands re- 
sulted m failuie AAdien a coineal transplantation 
AA as performed, and m a high percentage of cases 
successful results AA'ere obtained aftei superficial 
keratectomj’- 
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The problem of conical Uansplnnlalion cannot 
be discussed m a itw minutes T hcie aic man\ 
points that would icquiie ext ensue discussion, 
such as the indications foi kci atoplast} 'ITic in- 
dications for this hpc of opeiation aie definite, 
at the Institute of OjilitliahiioloiTj ni} associates 
and I ha\c been able to tell with an accuiacN of 
almost 99 pei cent which cases aic fa\orablc toi 
corneal transplantation and which are not It 
has also been possible to foictell the ca'^cs in 
winch a high pcicentagc of tianspaient giafts 
were hkeh to lesult and those m which the ti in-- 
plant would become nebulous oi opaque Once 
the nichcations foi kciatoplasty ha^c been w'cll 
established it would be as useless to opeiatc m a 
case 111 winch no hope of niipi ovcnicnl of Aision 
was offered as it would to opciatc in a case foi 
cataract when the peiception and jiiojection ol 
light are defcctn c 

It IS regrettable that the hu publications ha\e 
dramatiaed this subject so cxlcnsueh. stimulat- 
ing false hopes among the public, who expect this 
operation to be eftectuc with ail kinds of con- 
ditions and who, the more it is publicired, will 
hope for miracles, no inattei how accui atcl\ the 
indications foi this tjpe of treatment aie ex- 
plained to them 

Bj now the possibility of dramati7ation of this 
problem has almost exhausted itself, and m the 
future It IS to be hoped that members of the 
medical profession will be left alone to woik 
without mteiference foi the benefit of all 

Dr Coxrad Berexs I am deeply mtcicslcd 
m this splendid picsentation, as I am sure all 
have been, but I am disturbed by the numbei of 
patients who come wuth false hopes of obtaining 
cure for blindness How' many patients con- 
sideied sufficient!}' blind to he institutionalized, 
01 needing guidance by a Seeing Eye dog, ha\e 
been benefited by corneal transplantation to a 
point at ^^hlch they weie able to engage m occu- 
pations for which good vision is usually needed^ 
l^Iight not these same patients hai'C been equally 
benefited by optical iridectomy oi supeificial 
keratectomy ^ 

My experience w'lth the New York Associa- 
tion for the Blind and a home for blind babies 
as well as my long association w'lth the w'ork of 
the American Foundation for the Blind and the 
National Society for the Prevention of Blind- 
ness, makes me believe that the answer to this 
question is important I have yet to see a single 
patient m the category of the blind who was 
benefited by a corneal tiansplant and could not 
have been helped almost as much by optical 
iridectomy or Iceratectomy Certainly, the state- 
ment that 100,000 patients m the United States 
could be made to see thi'ougli this operation is a 
bit fantastic, and I am glad that Dr Paton 
stressed that too much had been made of this 

problem in the newspapeis and m other publica- 
tions ^ 


This leads to the case of calcaieous deposits 
which Di Castiovicjo mentioned I asked Di 
Paton whclhei he had heic a section of the 
coinca. foi it is my impiession that most of 
these calcaieous deposits aic supeificial, and 1 
ha\c had good lesiills w'lth sii])erficial keratec- 
tomy m cases of this condition 

I agicc W'lth Di Paton on the question of 
siitincs, foi I ha^c been interested m the use of 
two sutures instead of one, one white and the 
othci black the two being locked m the epi- 
scleial tissue with a small strip of plastic ma- 
tenal W'lth tins technic I behe^e I can equalize 
the tension moie salisfactonl} , and the manipu- 
lation of the svitvires is much smiplei 

I should like to know Di Castcioviejo’s tech- 
nic for making a squaie incision, that is, how' he 
obtains an appioximatel} straight nppei edge 
whcie the kcralome is mliodnccd 

Dr R Townlev Pvtox I agiee with Di 
Bcicns about the mimbci of people w'ho aie 
actual!} blind and can he helped by this opei- 
alion 

Wnh legaid to Dr Castroxiejo’s point I feel 
that a lound window' more closely resembles 
the pupil and that as the opacity of the cornea 
extends well be}ond the central area m a ma- 
jority of cases, tiephmation should be used 
wherciei possible This holds true particulail} 
foi women 

With regal d to cutting the edges, I cannot 
state definitely that some beveling is not obtained, 
but I ceilainl} do not tiy to bevel aftei I have 
once punctured the anteiioi chambei It might 
be w ell alw a} s to use a cataract knife to punctui e 
the anteiior chambei, because the ordmaiy kera- 
tome and the Agnew' knife aie angled in such a 
way that it is almost impossible to make a iight- 
angled puncture into the antenoi chambei I 
hare used a modified keiatome with satisfactoiy 
1 esults 

Dr Ramox Castrovicjo In aiisw'er to Di 
Beiens, the keiatome should be used only to 
make an opening into the 'anteiior chambei 
thiough w'hich one of the blades of the scissois is 
intiodnced m ordei to complete the corneal in- 
cision R'o attempt should be made to cut down 
W'lth the keiatome peipendicular to the cornea 
because m this position the keiatome may injuie 
the lens Of course, this does not apply to the 
case of the donor, as it does not mattei whethei 
his lens is injured 


Traumatic Subconjunctival Dislocation of the 
Lens- Report of a Case Dr Donald 
Weeks Bogart 


the patient was seen five days after an auto- 
mobile accident in which the pelvis and the occip- 
ital bone weie fractured Vision in the right 
eye w'as i educed to perception of light Theie 
w'as a cystic mass the size of a pea undei the 
inlacerated portion of the conjunctiva just an- 
teiior to the insertion of the supenoi lectus 
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muscle The ins was dia^vn up, the appeal ance 
suggesting an opeiative wound With ultra- 
violet light the mass was fluorescent, pioving 
that It was the lens 

The lens was easily removed tin ough tlie con- 
junctival incision, the ins was excised wheie it 
was prolapsed, and the sclera was closed The 
postopeiative couise was uneventful, and on the 
patient’s discharge, a month latei vision had im- 
proved to peiception of hand movements, al- 
though the vitreous had not yet cleaied of hemoi- 
rhage resulting fiom the accident 

The causes of lenticulai dislocation of this type 
aie discussed The leasons foi piesentation of 
this case aie as follows (1) the interesting na- 
tui e of the diagnostic pi oblem and the ai i ival at 
the diagnosis on the basis of examination with 
ultraviolet light, (2) the speedy lecoverj' follow- 
ing removal of the lens, absoi ption of which 
would have taken consideiable time and (3) the 
necessity tor closuie of the scleia and of inspec- 
tion of the cihar}'’ body 

Binocular Papilledema in a Case of Torulosis 
(Pathogenic Yeast Infection) Associated 
with Hodgkin’s Disease Dr Martin 
Cohen 

This papei vas published m full m the De- 
cembei issue of the Archives, page 477 

Meningioma of the Sphenoidal Ridge Report 
of a Case Dr Rudolf Aebli 

A 7 yeai old bo)'- had a history of giadual 
piotrusion of the left eye, of one yeai’s du- 
ration The eye was pushed down and in, and ab- 
duction and elevation were limited Vision was 
20/20 m each eye, and examination ot the fundus 
levealed nothing significant Roentgenograms 
taken at various intervals ultimately showed bony 
changes in the left sphenoid iidge and around 
the left superioi sphenoid fissure The diagnosis 
was neoplasm of the middle fossa with extension 
into the orbit A left frontopai letal cianiot- 
omy, peiformed by Di Joseph King m July 
1939, levealed a firm mass, the size of a siKer 
dollai, adherent to the dm a over the area of the 
left sphenoid ridge In November 1939 a left 
tempoial transconjunctival approach to the letio- 
oibital area was made, and two globular masses, 
one measuring 2 cm and the other 3 cm in 
diametei, w^ere lemoved Adhesions to the lids 
were produced Examination of tissue showed 
that both the oibital masses and the intracranial 
mass had the characteristic structuie of a 
meningioma 

In November 1940 the boy was readmitted to 
the hospital wuth an increase in the exophthal- 
mos, papillitis and progressive loss of vision 
Roentgenograms show^ed dense bony shadow's in 
the sphenoid ridge the loof ot the orbit and the 
lateral walls and floor of the orbit A second 
frontoparietal craniotomj' was performed by Di 


Joseph King, and the sphenoid ridge and the 
loof and lateral w'all of the oibit weie removed 
In January 1942 the left orbit was exenterated 
The latest roentgenograms showed dense bony 
shadow's in the maxillary area and in the nialai 
bone on the left side The patient has now been 
followed foi SIX yeais, and, except foi the local 
symptoms and signs about the left oibit, the boy 
IS w'ell 

In cases of slowly piogiessive unilateial 
exophthalmos with limitation of abduction and 
elevation, frequent stereoscopic roentgenograms 
of the orbit should be taken An eaily intra- 
cranial approach is essential, foi once the tumoi 
has invaded the bone and extensive bony infiltra- 
tion IS present, it is impossible to lemove the 
osteoma completely' 

DISCUSSION 

Dr Joseph E J King This is the youngest 
pet son on w'hom I have evei operated for the 
meningioma of the sphenoid ridge The tumor 
usually occurs m oldei people This tumor in- 
vaded the bone and thickened it greatly At 
the time Di Aebli and I first saw the boy we did 
not know the details m the case and lemoved the 
1 oof of the 01 bit and the frontal ridge, as advised 
by' Dr Gilbeit Horrax If I am not mistaken, 
this tumor also invaded the oibit, foiming a 
dumbbell-shaped mass The tumoi involving the 
bone extended slowly, as Dr Aebli described, 
enteied the base of the w'liig of the sphenoid 
bone and extended into the left malar bone, and 
possibly backward into the bones forming the 
base of the skull Aftei exentei ation of all the 
contents of the orbit, w'e latei removed the left 
malar bone and completely' uncovered the an- 
trum, covered it w'lth cutaneous flaps and inserted 
a drain m the antrum Shortly aftei this pro- 
cedure an opening w'as made into the inner wall 
of the antrum through the nose to piovide drain- 
age When the contents of the oibit w'eie com- 
pletely removed and the optic nerve w'as divided 
near its entrance to the orbit, there followed a 
consideiable flow of cerebi ospinal fluid, and w'e 
feared infection of the meninges might occur 
The amount of fluid which escaped in a day' w'as 
enoimous, the fluid w'etting the dressing 
thoroughly and running down the patient’s 
cheek We filled the orbit partly w'lth a sulfon- 
amide powdei and packed it w'lth gauze, and 
slow'ly and giadually the leakage ceased, without 
development of meningitis One of oui colleagues 
remarked that w'e weie wasting time on this boy, 
but the child has lived for seveial years, and he 
IS still getting along w'ell I think that after all 
the expenditure of tune was w'oifli w'hile 

Dr James W Smith The leport of Di 
Aebli IS a reminder that meningioma must be 
fairly' common Ten y'ears ago Dr Cohen re- 
ported a case before this section , Dr Knapp 
reported 2 cases before the American Ophtlial- 
inological Society' m 1938, and Dr Kirby pre- 
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sentcd 1 cabc in dibCU'^bion , I picsenlcd a case 
betore Ihib socicu in 1939 and Di Gi\nei has 
2cabei, under obscnation in which the diagnosis 
has been ^ell^^ed locntgenogiaphicalh Roent- 
gciiogiapln IS iinahiahle, and }et a flat loent- 
genogream made in in\ case and in Di Knapp s 
first case faded to establish the diagnosis \ 
clinical fact woith mciitioninii is that steieo- 
ficopic loentgcnngianis aie essential foi accu- 
rate locali/ation 

Di \ebli did not mention the diagnostic point 
with legard to supiarx goniatic swelling which 
I emphasircd in nw papei (Meningioma Pio- 
ducing Unilatcial Exophthalmos, \Rcn Oimtih 

22.540 fOct ] 1939) '1 he swelling was e\ident 

in the photogiaph of his patient , it is a \aluable 
clinical sign of eailiei appearance than the 
exophthalmos which as Di \cbh stiessed. was 
slowly progiessnc painless noiipulsating and 
unilateral 

As Dr King stated most meningiomas of the 
sphenoid iidge occni m middle-aged patients 
and the extensue in\ol\ement obsened in this 
child was unusual I had the good foilune to 
coniimuiicate with the late IDr Hai\e\ Cushing, 
who was the pioneci in meningioma lescaich 
He stressed that in most of his cases the tiimoi 
occuried m females and on the left side He 
also obsei ved in his sei les of cases of meningioma 
that most of the women had the supia7)go- 
matic fulness but dressed then hau ovei the 
swelling in such a mannei that the clinician 
missed an important diagnostic sign I profited 
by Di Cushing’s comment and had the photo- 
graph of ni}" patient taken w ith hei haii combed 
up and tied with a ribbon 
It IS almost impossible for a neuiosuigeon to 
remove all the aiea of h3'perostosis In nty 
case about seven eighths of the tumoi w^as le- 
mo\ed, and the exophthalmos leceded 2 mm 
During the past year the exophthalmos has 
slowly recurred, but vision is noimal I plan 
to do a tarsoirhaphy to naiipw' the wudth of the 
palpebral fissuie as the advanced age of my pa- 
tient would pieclude another major neuiosui- 
gical operation 

Dr Alfred Kestenbaum All should be 
giateful to Dr Aebli foi Ins diawung attention 
to this important condition Sometimes the 
ophthalmologist is able to arrive at the diagnosis 
early In May 1942 I saw a woman appioxi- 
rnately 56 years of age with slight exophthalmos 
of the left eye, of only 1 mm Theie was slight 
paresis of the left superior lectus muscle, mo- 
tility m upward gaze was only 1 mm less than 
that of the other eye, but the diplopia w'as sig- 
nificant For a white object there was a rela- 
tive central scotoma, which extended downward 
Foi a led object the entire low^er half of the field, 
including the center, w as defective Vision w^as 
reduced to 20/100 The temporal part of the 
disk was slightly pale All these signs pointed 
to the diagnosis of a letiobulbar space-taking 


pioccss, appaieiitl} m the posteiioi uppei pait 
of the 01 bit I made a tentative diagnosis of 
meningioma of the left sphenoid ridge One 
month latei exact measurement revealed slight 
but definite detei loi ation in eveiy aspect The 
exophthalmos w'as 2 5 mm , the elevation of the 
left eye was a little moie lestiicted (defect 
about" 2 mm), in addition, theic was slight 
ptosis, Msion was slightl) less than befoie, and 
ihc scotoma was inci eased I made a diagnosis 
of piogrcssioii of the meningioma and advised 
opei ation Pet mission, however, w'as lefused, 
and 1 saw' the patient thiee months later, m 
September Visual acuity Avas now i educed to 
abilit} to count fingers at 1 5 meteis The sco- 
toma fot white objects was absolute The elc- 
\ ation of the eye AA'as still moie lestiicted and 
the dcgiec of exophthalmos a little mci eased 
An exploiatorj' opci ation, bj Di Leo Davidoff, 
1 evcaled a meningioma of the left sphenoid i idge, 
and this A\as lemoxed Aftci opei ation the 
exophthalmos was less pionounced, but vision 
lemained unchanged It is not yet two }eais 
since the opei ation, so that a definite prognosis 
cannot be given , but up to the present, aside 
fiom the decreased vision, the patient is well 

Dr Rldolf Aebli Di Smith,theioentgeno- 
giams weic stereoscopic, and taken by Di F M 
LaAA 

With rcgaid to the question Avhethei the ful- 
ness OA'^ei the left zjgoma is an early sign, I sus- 
pect that by the time fulness appeals the menin- 
gioma will alieady have invaded the retiobulbar 
area oi the temporal fossa I do not see how 
fulness here could be an eaily sign, for it must 
be due to edema oi swelling, but it is a definite 
sign 

Metastatic Orbital Tumor with Exophthalmos: 

Report of a Case Dr Donald Ball 

A white man aged 70 complained of protiusion 
of the left eye Avith diminution of vision, of only 
one Aveek’s dui ation His health had been good 
until tAvo months prioi to admission to the hos- 
pital, Avhen he noted occasional expectoi ation of 
blood-stained sputum, theie Avas loss of Aveight 
of 20 pounds (9 1 Kg ) m the month befoie ad- 
mission, and foi thiee AA'eeks j:)iior to entiance to 
the hospital theie had been slight SAvellmg of 
and pain in the left cheek 

Visual acuity uas 20/40 m the right eye and 
3/200 in the left eje There AA'as pionounced 
pioptosis of the left eye, Avith limitation of mo- 
tion in all directions The coineal apex pointed 
doAAmAA^ard A fulness was felt beloAv the globe 
and inside the oibital rim The globe AA'as ten- 
der, and the tension Avas high The pupil was 
dilated, and its reactions Avere sluggish The 
fundus showed dilated and toituous veins and 
early papilledema There Avas notable constric- 
tion of the visual field The light eye was noi- 
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The patient iias extiemely emaciated The 
final clinical diagnosis iias bionchogenic carci- 
noma ith metastases to the left orbital area and 
to the hi am 

T^^elve days after admission removal b}' aspi- 
lation of a specimen for biopsy from the inferior 
temporal legion of the left orbit revealed a firm 
mass, about 10 mm m depth, against the pos- 
terior vail A veek latei, because of the rapid 
deterioration of the left eyt, the contents of the 
orbit were exenterated A dense tumor mass 
vas encountered just inside the rim of the orbit 
The posteiioi, mfeiioi and superior walls of the 
orbit veie eroded, and a large amount of tumor 
tissue remained in the posterior portion of the 
orbit 

The postoperative course was dov nhill, and the 
patient died three weeks later Autopsy re- 
vealed a primar}’’ squamous cell carcinoma of 
the left maxillary sinus, which had invaded 
thiough direct extension, the left orbital fossa 
and, subsequently, the anterioi cranial fossa 
Metastases were piesent m the lungs 


This case was thought of sufficient interest 
for a report because the exophthalmos was uni- 
lateral, the cause presented a diagnostic problem, 
the operation was difficult and the condition w^as 
raie 

DISCUSSION 

Dr Donald Weeks Bogart The primary 
fact which misled Dr Ball and me was the medi- 
cal report of a lesion m the lung , we concluded 
that the patient had a primary bronchogenic 
carcinoma The specialists m nose and throat 
disease did not have a chance to look at the an- 
trum If they had, I am certain that we should 
have been put on the right track 

Duiing the operation, the bone in the roof of 
the antrum and the roof of the orbit were ob- 
served to be very'- soft, it is surprising that this 
condition did not show m the roentgenogram 
On careful piobing backward we believed that w'e 
encountered brain tissue, and autopsy verified 
this The turnoi had extensively invaded the 
cerebral cavity and the antrum I feel that the 
final diagnosis should not be made wuthout con- 
sultation 


News and Notes 

Edited by Dr W L Benedict 


GENERAL NEWS 


The National Society for the Prevention of 
Blindness, Inc — ^A prize of $500 is offered by^ 
the National Society’- for the Prevention of 
Blindness, Inc, 1790 Bioadw'ay-, New- York 19, 
for the most valuable original paper adding to 
existing knowledge about the diagnosis of 
early' glaucoma oi the medical treatment of 
noncongestive glaucoma This aw'ard wall take 
the place of two separate prizes of $250 each 
w'hich were announced some time ago 

Papeis may' be presented by' any practicing 
ophthalmologist in the Western Hemisphere and 
may' be w'ritten in English, French German, 
Italian, Spanish or Portuguese Papers w'ntten 
in the last four languages should be accom- 
panied with a summaiy' m English 


Ophthalmologic Seminar, Emory TJmversity 
School of Medicine — An ophthalmologic semi- 
nar, sponsored by' Emory' University' School of 
Medicine, honoring the memory' of Dr Abner 
Wellborn Calhoun, M D , LL D , w'ho was born 
April 16, 1845, w'lll be held in Atlanta, Ga, 
April 19 to 21, 1945 Dr Calhoun w'as the 
first professor of ophthalmology' of Emory 
University' and a pioneer in southern ophthal- 
mology' All who are interested m ophthal- 
mology are invited to attend as guests of Emory 
University' 

The guest speakers will be Dr W L Benedict, 
Dr John Dunnington, Dr Harry' Gradle, Dr 
Parker Heath, Dr Walter I Lillie, Colonel Der- 
rick Vail and Dr Frank Y^alsh 



Directory of Ophthalmologic Societies ^ 


INTERNATIONAL 

Intern \TioK \L Association tor Pruention 
or Blindness 

President Dr P Bailliart, 66 Boulc\aid Saint-IiIicliLl, 
Pans, 6®, France 

Secretary-General Pi of Van Duyse, Unncisitc cle 
Gand, Gand, Prov Ostflandern, BclRium 
All correspondence should be addressed to the Secie- 
tanat, 66 Boulevard Saint-AIichcl, Pans, 6®, France 

Intern \tion \l Opiithai moi ogic Congri ss 

President Prof Noidcnson, Sciafinierlasaiettct, Stock- 
holm, Sweden 

Secretari Dr Ehleis, Icibancnegade 41, Copenhagen, 
Denmark 

Intern \T ioN \L Orgam7\tion Against Praciioma 


German OriiTiiALMOi ogical Society 

Piesident Prof W Lohleui, Beilin 
Secrctarjf Prof E Engelking, Hcidelbeig 

Hungarian Opiithai mological Society 

Piesident Pi of I Imre, Budapest 
Assistant Secretaiy Dr Stephen de Grosz, University 
Eje Hospital, Itlaiiautca 39, Budapest 
AH coriespondencc should be addressed to the Assistant 
Secretai y 

Midi AND Opiithalmologicai Societt 

Piesident Di W Niccol, 4 College Green, Gloucester, 
England 

Secretary Mr T Hariison Butlei, 61 New'hall St, 
Birmingham 3, England 

Place Birmingham and Alidland Eye Hospital 


President Dr A F MacCallan, 17 Hoiscfcrry Rd , 
London, England 

Pan-Ami RICAN Congri ss oi Opiitiialmoi ogv 

President Dr Hariy S Gradle, 58 E Washington St, 
Chicago 

Executive Secretaries Dr Conrad Berens 35 E 70th 
St, New York Dr M E Alvaro, 1511 Rua Con- 
solacao, Sao Paulo, Brazil 


North or Engiand Opiitiialmoi ogicai Societt 

President Mr John Fostei, 45 Park Sq , Leeds 
Secretary Mr William M Muirhead, 70 Upper 
Hanover St , Sheffield 

Place Manchcstei, Bradford, Leeds, New’castle-upon- 
Tyne, Liverpool and Sheffield, m rotation Time 
Octobci to April 

Opiithai MOi ogical Sociltt or Austuaiia 


FOREIGN 

All-India Opiithai moi ogical Society 

President Dr B K Narayan Rao, !Mmto Ophthalmic 
Hospital, Bangalore 

Secretary Dr G Zachariah, Fhtcham, Marshall’s Rd , 
iladras 

British AIedical Association, Section 
ON Ophtualniology 

President Dr W Clark Souter, 9 Albyn PI , Aberdeen, 
Scotland 

Secretary Dr Frederick Ridley, 12 Wimpole St, 
London, W 1 

Chengtu Ophthalmological Society 

President Dr Eugene Chan 

Secretary Dr K S Sun 

Place Eye, Ear, Nose and Throat Hospital, Chengtu, 
China 

Chinese Ophthalmology Society 

President Dr C H Chou, 363 Avenue Haig, Shanghai 

Secretary Dr F S Tsang, 221 Foochow Rd, Shanghai 

Chinese Ophthalmological Society 
OF Peiping 

President Dr H T Pi, Peiping Union Medical Col- 
lege, Peiping 

Secretary Dr C K Lin, 180 Hsi-Lo-yen Chienmeng, 
Peiping 

Place Peiping Union Medical College, Peiping Time 
Last Friday of each month 


■'Secretaries of societies are requested to fuinish the 
information necessary to make this list complete and 
keep It up to date 


President ' Di A James Flynn, 135 Macquarie St, 
Sydney 

Secretaiy Dr D Williams, 193 ^lacqnane St, Sydney 

Opiithai MOI OGICAL Societt or Egypt 

Piesident Pi of Dr Mohammed Mahfouz Bey, Govern- 
ment Hospital, Alexandria 

Secretary Dr Mohammed Khalil, 4 Baehler St , Cairo 
All correspondence should be addressed to the secretary,. 
Dr Mohammed Khalil 


Uphthai moi ogical Society or the 
United Kingdom 

President Mi Charles B Goulden, 89 Harley St, 
London 

Secretary Ati Frank W Law% 30 Devonshire PI 
London, W 1 ’ 

Opiithai mology Society of Bombay 

Piesident Dr D D Sathaye, 127 Girgaum Rd , 
Bombay 4, India 

Secretary Dr H D Dastur, Dadar, Bombay 14, India 

Place H B A Free Ophthalmic Hospital, Parel, 
Bombay 12 Time First Friday of every month 

Oxford Ophthalmological Congress 

Mastei Mr P G Doyne, 60 Queen Anne St , London, 
W 1, England 

Secretary-Treasurer Dr F A Anderson, 12 St John’s 
•tlill, Shrewsbuiy, England 

Palestine Ophthalmological Society 

President Dr Aiieh Feigenbaum, Abyssinian St IS 
Jerusalem ' 

Secretarj Dr E Sinai, Tel Aviv 
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Polish Ophthalmological Society 

President Dr \Y Kapuscinski, 2 Waly Batorego, 
Poznan 

Secretary Dr J Sobanski, Lindley’a 4, Warsaw 

Place Lindley’a 4, Warsaw 

Royal Society of Medicine, Section of 
Ophthalmology 

President Col F A Juler, 96 Harley St, London, 
W 1, England 

Secretary Dr Harold Ridley, 60 Queen Anne St , 
London, W 1, England 

Sao Paulo Society of Ophthalmology 

President Prof Moacyr E Alvaro, ConsolaQao 1151, 
Sao Paulo, Brazil 

Secretary Dr Silvio de Almeida Toledo, Enfermaria 
Santo Luzia, Santa Casa de Misencordia, Cesano 
Motta, St 112, Sao Paulo, Brazil 

Scottish Ophthalmological Club 

Piesident Dr S Spence Meighan, 13 Woodside PI, 
Glasgow , C 3 

Secretary Dr Alexander Garrow’, 15 Woodside PI , 
Glasgow, C 3 

Place Edinburgh and Glasgow', in rotation 

SociEDAD Argentina de Oetalmologia 

Chairman Dr Jorge Malbran, Buenos Aires 

Secretary Dr Benito Just Tiscornia, Santa Fe 1171, 
Buenos Aires 

« 

SociEDAD OftALMOLOGIA DEL LiTORAL, 

Rosario (Argentina) 

President Prof Dr Carlos Weskamp, Laprida 1159, 
Rosario 

Secretary Dr Juan M Vila Ortiz, Cordoba 1433, 
Rosario 

Place Rosario Time Last Saturday of every month, 
April to November, inclusive All correspondence 
should be addressed to the President 

SoCIEDADE DE OfTALMOLOGIA DE MlNAS GeRAIS 

President Prof Hilton Rocha, Rua Rio de Janeiro 
2251, Bello Horizonte, Minas Geraes, Brazil 

Secretary Dr Ennio Coscarelli, Rua Aimores 1697, 
Bello Horizonte, Minas Geraes, Brazil 

SoCIEDYDE DE OFTALMOLOGIA E OtORRINOLARINGOLOGIA 

DE Rio Grande do Sul 

President Dr Luiz Assumpgao Osorio, Edificio Vera 
Cruz, Apartamento 134, Porto Alegre, Rio Grande 
do Sul 

Secretary Dr Fernando Voges Alves, Caixa Postal 
928, Porto Alegre, Rio Grande do Sul 

SOCIEDADE DE OpHTHALMOLOGIA E OtO-RhINO- 
Laryngologia da Bahia 

Piesident Dr Theonilo Amorim, Barra Avenida, 
Bahia, Brazil 

Secretary Dr Adroaldo de Alencar, Brazil 

All correspondence should be addressed to the President 

SociETA Oftalmologica Italiana 

President Prof Dott Giuseppe Ovio, Ophthalmological 
Clinic, Unuersitj of Rome, Rome 

Secretary Prof Dott Epimaco Leonardi, Via del 
Gianicolo, 1, Rome 


SoCIETE pRANgAISE d’OpHTALMOLOGIE 

Secretary Dr Rene Onfray, 6 Avenue de la Motte 
Picquet, Pans, 7® 

Society of Sw'edish Ophthalmologists 
President Prof K G Ploman, Stockholm 
Secretary Dr K O Granstrom, Sodermalmstorg 4 
111 tr, Stockholm, So 

Tel Aviv Ophthalmological Society 
President Dr D Aneh-Friedman, 96 Allenby St , Tel 
Aviv, Palestine 

Secretary Dr Sadger Max, 9 Bialik St, Tel Avn, 
Palestine 

NATIONAL 

American Medical Association, Scientific 
Assembly, Section on Ophthalmology 

Chairman Dr Frederick C Cordes, 384 Post St, San 
Francisco 

Secretary Dr R J Masters, 23 E Ohio St, Indian- 
apolis 

Place Philadelphia Time June 18-22, 1945 

American Academy of Ophthalmoi ogy and 
Otolaryngology, Section on Ophthalmology 

President Dr Gordon B New', Mayo Clinic, Rochester, 
Minn 

President-Elect Dr Alan C Woods, Johns Hopkins 
Hospital, Baltimore 5 

Executive Secretary-Treasurer Dr William L Bene- 
dict, 100-lst Ave Bldg, Rochester, Minn 

American Ophthai mological Society 

President Dr S Judd Beach, 704 Congress St, Port- 
land, Alame 

Secretary-Treasurer Dr Walter S Atkinson, 129 
Clinton St, Watertown, N Y 

Association for Research in Ophthalmology, Inc 

Chairman Dr Conrad Berens, 35 E 70th St, New 
York 

Secretary-Treasurer Major Brittain F Payne, School 
of Aviation Medicine, Randolph Field, Texas 
Assistant Secretary-Treasurei Dr Hunter Romaine, 
35 E 70th St , New' York 

Canadian Medical Association, Section on 
Ophthalmology 

President Dr Alexander E MacDonald, 170 St George 
St, Toronto 

Secretary-Treasurer Dr L J Sebert, 170 St George 
St, Toronto 

Canadian Ophthalmological Society 

President Dr R Evatt Mathers, 34j4 Morris St , 
Halifax, N S 

Secretary-Treasurer Dr Kenneth B Johnston, Suite 1, 
1509 Sherbrooke St W, Montreal 

National Society for the Prevention of 
Blindness 

President Mr Mason H Bigelow, 1790 Broadway, 
NeYV York 

SecretarY' Miss Regina E Schneider, 1790 Broadwaj, 
New' York 

Executive Director Mrs Eleanor Brown Merrill, 1790 
Broadway, New' York 
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SECTIONAL 

Ac \ mM \ OF Mfoicixi:. of Nortiiiux Kiw JiK«:rv, 
Sfction* ox E\^, Ear, Xosi axo Throat 

Pre<;ident Dr X Zwdiflcr. 46 ^Vllbur Avc , Newark 
Secretan, Dr William E Kcim Jr , 25 Roseville A^c , 
Newark 

Place 91 Lincoln Park South, Newark Time 8 45 
p m , second Monda> of each month, October to !Ma} 


Sen Tin RN MimcAi Associatiox, Sictiox ox E\r, 

• Ear, Nosr axd Throat 

Chan man Dr John H Burleson, 414 Navarro St, 
San Antonio, Texas 

Sccictary Dr J W jervey Jr, 101 Church St, 
Giecmilic, S C 

SoOTIIWl STFRX AcADLMA OF E^ F, EaR, NoSE 
AXD Throat 


Cfxtrm Wisconsin Sociitv of Ofiitiiai moi ogv 
AXD OtOI \R\XG0I0C.\ 

President Dr L T Tricnd, 425 E Grand A\c, Beloit, 
Wis 

Secretary Dr G L McCormick, 626 S Central A\c , 
lilarshfield 

Nfw Engl\nd OruTiiALNioioGicM Society 

President Dr Paul A Chandler, 5 Baj State Rd , 
Boston 

Secretary -Treasurer Dr ^Merrill J King, 264 Beacon 
St, Boston 

Place Massachusetts E\e and Ear Infiimarj, 243 
Charles St, Boston Time 8 p ni , third Tucsclaj of 
each month from Xo\ ember to April, inclusive 

Pacific Coast Oto-Ophthai moi ogicai Society 

President Dr D H O'Rourke, 1612 Tremont PI , 
Denver 

Secretary-Treasurer Dr C Allen Dickey, 450 Sutter 
St, San Francisco 


Picsident Dr H L Brehmer, 221 W Central Ave , 
Albuquerque, N IiIcn 

Secretary Dr A E Cruthirds, 1011 Professional Bldg , 
PliocniN, Aim 

SoETHwrsTiRx Michigax Trioiogical Society' 

President Dr W M Dodge, 716 First National Bank 
Bldg , Battle Creek 

Secretary-Treasurer Dr Kenneth Lowe, 25 W Mich- 
igan Ay c , Battle Creek 

Time Last Thursday of September, October, Novem- 
ber, March, April and May 

Wfsterx Pfxxsyevaxia Eyf, Ear, Nose axd 
Throat Sochty 

President Dr Ray Parkei, 218 Franklin St, Johnston 
Pa ' 

Secretary -Treasurer Dr J McClure Tyson, Deposit 
Natl Bank Bldg, DuBois 

STATE 


PUDOET SOEXD ACYDIMY OF OpHTHAEMOLOGY 
axd Oto-Lauyxgoiogy 

President Dr L L Bull, 121S-14th Ave, Seattle, 
Wash 

Secretary-Treasurer Dr Barton E Peden, 301 Stimson 
Bldg, Seattle 1 

Place Seattle or Tacoma, Wash Time Third Tues- 
day of each month except June, July and August 

Rock River Valley Eye, Ear, Nose axd 
Throat Society 

President Dr J Sheldon Clark 27 E Stephenson St , 
Freeport, 111 

Secretary-Treasurer Dr Harry R W^arner, 321 W 
State St , Rockford, III 

Place Rockford, 111 , or Janesville or Beloit, Wis 
Time Third Tuesday of each month from October 
to April, inclusive 

Saginaw Valley Academy of Ophthalmology 
and Otolaryngology 

President Dr L D Gomon, 308 Eddy Bldg Saginaw, 
Mich 

Secretary-Treasurer Dr Harold H Heuser, 207 
Davidson Bldg, Bay City, Mich 

Place Saginaw or Bay City, Mich Time Second 
Tuesday of each month, except July, August and 
September 

Sioux Valley Eye and Ear Academy 

President Dr J C Decker, 515 Francis Bldg, Sioux 
City, Iowa 


Arkansas State Medical Society, Eye, Ear, 
Nose and Throat Sfctiox 

President Dr Raymond C Cook, 701 Mam St, Little 
Rock 


Secretary Dr K W' Cosgrove, Urquhai t Bldg , Little 


'-'PilTHALMOLOGICAL SOaETY 

President Dr C A Rmgle, 912-9th Ave, Greeley 
^'^Denver ^ Ohmart, 1102 Republic Bldg, 

Place University Club, Denver Time 7 30 p m 
third Saturday of each month, October to May in- 
clusive ’ 


A VJ A 




Eye, Ear, Nose and Throat 
^Haven^ ^ L Phillips, 405 Temple St, New 


Eye, Ear, Nose and Throat Club or Georgia 


President William 
Atlanta 

Secretary-T reasurer 
W^alton St, Macon 


O Martin Jr, Doctors Bldg, 
Dr C K McLaughlin, 526 


Indiana Academy of Ophthalmology and 
Oto-Larvngology 

President Dr F McK Ruby, Union City 

"TnlX.?; J'' ® S‘. 

Place French Lick Time First Wednesday in April 
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Iowa Ac\DEM'i of Ophthalmology and 

Oto-L yey ngology * 

President Dr J K Von Lackum, 117-3d St S E, 
Cedar Rapids 

Secretary-Treasurer Dr B AI Alerkel, 604 Locust St , 
Des Aloines 

Kansas State AIedical Society, Section on Oph- 
thalmology AND OtOI YRY NGOLOGY 

President Dr W D Pittman, Pratt 

Secretary Dr Louis R Haas, 902 N Broadway, 
Pittsburg 

Louisiana- Alississippi Ophthalmological and 
Otolaryngological Society 

President Dr Val H Fuchs, 200 Carondelet St , New 
Orleans 

Secretary-Treasurer Dr Edley H Jones, 1301 Wash- 
ington St , Vicksburg, A'liss 

AIichigan State AIedical Society, Section of 
Ophthalyiology and Otolaryngology 

Chairman Dr Robert H Fraser, 25 W Alichigan 
AY^e , Battle Creek 

Secretary Dr R G Laird, 114 Fulton St, Grand 
Rapids 

AIinnesota Academy of Ophthalmology and 
Otolary^ngology 

President Dr George E AIcGeary, 920 AIedical Arts 
Bldg, Alinneapolis 

Secretary Dr William A Kennedy, 372 St Peter St, 
St Paul 

Time Second Friday ot each month from October to 
Alay 

AIontana Academy of Oto-Ophth almology 

President Dr William Alorrison, 208 N Broadway, 
Billings 

Secretary Dr Fritz D Hurd, 309 AIedical Arts Bldg , 
Great Falls 

Nebraska Academy of Ophthalmology and 
Otolaryngology 

President Dr W Howard Alornson, 1500 AIedical 
Arts Bldg, Omaha 

Secretary-Treasurer Dr John Peterson, 1307 N St, 
Lincoln 

New Jersey State AIedical Society, Section on 
Ophthalmology, Otology and 
Rhinolaryngology 

Chairman Dr B E Failing, 31 Lincoln Park, Newark 

Secretary Dr George Aleyer, 410 Haddon Ave , 
Camden 

New York State AIedical Society, Eye, Ear, 
Nose and Throat Section 

Chairman Dr Harold J Joy, 504 State Tower Bldg, 
Syracuse 2 

Secretary' Dr Alavwell D Rj'an, 660 Aladison Ave, 
New York 21 

North Carolina Eye, Ear, Nose and 
Throat Society 

President Dr Hugh C AA''olfe, 102 N Elm St , 
Greensboro 

Secretary Dr Vanderbilt P Couch, 104 W 4th St, 
Winston-Salem 


North Dakota Academy of Opfith almology 
AND OtO-LaRY NGOLOGY 

President Dr W L Diven, City National Bank Bldg , 
Bismarck 

Secretary-Treasurer Dr A E Spear, 20 \\ Villard, 
Dickenson 

Oregon Academy of Ophthalmology and 
OtO-LaRY NGOLOGY 

President Dr Paul Neely, 1020 S W Taylor St, 
Portland 

Secretary-Treasurer Dr Lewis Jordon, 1020 S W 
Taylor St , Portland 

Place Good Samaritan Hospital, Portland Time 
Third Tuesday of each month 

Pennsylaania Academy of Ophthalmology 
AND Otolaryngology 

President Dr Leivis T Buckman, 83 S Franklin St, 
Wilkes-Barre 

Secretary Pro Tern Dr Paul C Craig, 232 N Stli 
St, Reading 

Time Last Aveek in April 

Rhode Island Ophthalmological and 
Otological Society 

Acting President Dr N Darrell Harvey, 112 Water- 
man St , Providence 

Secretary-Treasurer Dr Linley C Happ, 124 Water- 
man St, Providence 

Place Rhode Island Medical Society', Library, ProYi- 
dence Time 8 30 p m , second Thursday in 
October, December, February and April 

South Carolina Society of Ophthai mology 
AND OTOI ARY NGOLOGY 

President Dr J L Sanders, 222 N Mam St , Green- 
ville 

Secretary Di J H Stokes, 125 W Cheves St 
Florence 

Tennessee Academy of Ophthalmology and 
OtOLARY NGOLOGY 

President Dr Wesley' Wilkerson, 700 Church St , 
Nashville 

Secretary-Treasurer Dr W D Stinson, 124 Physicians 
and Surgeons Bldg , Memphis 

Texas Ophthalmological and Oto-Laryxgological 
Society 

President Dr F H Rosebrough, 603 Nayarro St, 
San Antonio 

Secretary Dr M K kIcCullough, 1717 Pacific Ave 
Dallas 

Utah Ophthalmological Society 

Piesident Dr R B Maw, 699 E South Temple, Salt 
Lake City 

Secretary-Treasurer Dr Charles Ruggeri Jr, 1120 
Boston Bldg , Salt Lake City' 

Place University Club, Salt Lake City' Time 7 00 
p m , third Monday of each month 

Virginia Society of Oto-Laryngoiogy and 
Ophthalyiology 

President Dr Mortimer H Williams, SO'A Franklin 
Rd S W, Roanoke 

Secretary -Treasurer Dr Meade Edmunds 34 Franklin 
St , Petersburg 
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West Virginia Stvti ^finiCM '\s‘'Ociation, Itvi, 

Ear, Nosf AM) TnuovT SicTioN 

President Dr George Traugli 309 CIl\ eland Wvc , 
Fairmont 

Secretary Dr Welch I nglaiul, 621J<4 ^Taikcl St, 
Parkersburg 

LOCAL 

A.KR0\ \C\mMT 01 Ol’lITHAI MOIOGT \M) 
Otol\k\n(.oiog\ 

President Di E L Mather, 39 S Mam St, Muon, 
Ohio 

Secretarj-Tre'asurci Dr V C MalUn, 2d Xational 
Bank Bldg , Akron, Ohio 

Time First Mondai in J.imian, 3fnich, ^^a\ and 
Not ember 

\ti \NTA Em, E\k Nosi \M) Thrott Socimt 

President Di B M Chne, 153 Pcaihtiee St X E, 
Atlanta, Ga 

\cting Secretary Dr \ Y HalUnn, 478 Pcaehtrcc 
St N E , Atlanta, Ga 

Place Grady Hospital Time 6 00 p m , fourth Jiton- 
da\ of each month, fiom Octohci to Ma\ 

BAiTniORF iMnncAi SocirTT, Si ctioa* on* 
OntTHAi MOi or.\ 

Chairman Dr Ernst Bodenhenner, 1212 Eutaw PI , 
Baltimore 

Secretary Dr Thomas R O’Rouik, 104 W' Madison 
St, Baltimore 

Place Medical and Chirurgical Faculty, 1211 Cathcdial 
St Tune 8 30 p m , fourth Thursday of each 
month from October to ^farch 

Birminghtm Evl, Ear, Nosi ano Throat Ci-ub 
President Each member, m alphabetical oider 
Secretary Dr Luther E Wilson, 919 Woodward Bldg , 
Birmingham, Ala 

Place Tutwiler Hotel Time 6 30 p m , second 
Tuesday of each month, September to May, inclusive 

Brooklyn Ophtiialmological Socilty 

President Dr Michael J Buonaguro, 589 Lorimer St , 
Brooklyn 

Secretary-Treasurer Dr Benjamin C Rosenthal, 140 
New York Ave, Brooklyn 16 
Place Kings County Medical Society Bldg , 1313 Bed- 
ford Ave Time Third Thursday in February, Api il, 
jVay, October and December 

Buffalo Ophthai aiologic Club 

President Dr Walter F King, 519 Delaware Ave, 
Buffalo 

Secretary-Treasurer Dr Sheldon B Freeman, 196 
Linwood Ave , Buffalo 
Tune Second Thursday of each month 

Chattanooga Socilty' of Ophthalmology and 
Otolaryngology' 

President Each member, m alphabetical order 

Secretary Dr Douglas Chamberlain, Chattanooga 
Bank Bldg , Chattanooga, Tenn 

Place Mountain City Club Time Second Thursday 
of each month from September to May 


CrncAGo Oi’irTHAi MoroGicAi Socilty 

Piesidtnt Dr Vernon Leech, 55 E Washington 
St, Chicago 

Secielaiy Di W A Mann, 30 N Michigan Ave,. 
Chicago 

Platt Chicago Towcis Club, 505 N Michigan Ave- 
rime Third Afonday of each month fiom October 
lo Alay 

Cincinnati Gi NFUAi Hospitai Ophthai moi ooy 

Staff 

Clianman Di D T Vail, 441 Vine St, Cincinnati 

Stci clary Di A A Levin, 441 Vine St, Cincinnati 

Plate Cincinnati General Hospital Time 7 45 p m , 
third Friday of each month cNCcpt June, July' and 
August 

Ci rvi 1 ANn Ophthai moi ogicai Ci ue 

Chauinan Dr Shandor Alonson, 1621 Euclid Ayc^ 
Clc\ eland 

Sccictary Dr Carl Ellenbeigci, 14805 Dctioit Ay'c, 
Cleveland 

Time Second Tuesday in Octobci, December, Februaiy 
and April 

CoiiiGi 01 Physicians Phh adfi phia, Sfction 
ON Ophthalmology 

Chairman Di W S Reese, 1901 Walnut St , 

Philadelphia 

Clerk Dr George F J Kelly, 37 S 20th St, 
Philadelphia 

Time Third Thursday of every month fiom October 
to April, inclusnc 

Columbus Ophthai mological and Oto- 
Lary ngological Society 

Chairman Dr H D Emswiler, 370 E Town St, 
Columbus, Ohio 

Secrctary-Treasurei Di D G Sanor, 206 E State 
St , Columbus, Ohio 

Place The Ned House Time 6 p m, fiist Monday 
of each month 

Corpus Christi Eye, Ear, Nose and 
Throat Society 

Chairman Dr C B Collins, 704 Medical Professional 
Bldg , Corpus Chnsti, Texas 

Secretary Dr L W O Janssen, 710 Aledical Profes- 
sional Bldg , Corpus Chnsti, Texas 

Time 6 30 p m, third Tuesday of each month fiom 
October to Afay 

Dallas Academy or Ophthalmology' and 
Oto-L ary ngology 

President Dr Ruby K Daniel, Afedical Aits Bldg 
Dallas 1, Texas 

Secretary Dr Tom Barr, Aledical Arts Bldg Dallas 1 

Place Dallas Athletic Club Time 6 30 p m , first 
Tuesday of each month from Octobei to June ’ The 
November, January and March meetings are devoted 
to chnical work 
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Des AIoines Academ\ of Ophthalmolog\ and 

OTOLAR\^ OOLOGY 

President Dr H C Schmitz, 604 Locust St , Des 
Moines, Iowa 

Secretary-Treasurer Dr Byron M Merkel, 604 Locust 
St, Des Moines, Iowa 

Time 7 45 p m, thud Monday of eveiy month from 
September to May 

Detroit Ophthal jioi ogical Club 

Chairman Members rotate alphabetically 

Secretary Dr Cecil W Lepard, 1025 David Whitney 
Bldg, Detroit 26 

Place Club rooms of Wajme County Medical Society 

Time First Wednesday of each month, November to 
April inclusive 

Detroit Ophthalmological Societt 

President Dr Raymond S Goux, 545 David Whitne 5 '’ 
Bldg, Detroit 26 

Secretary Dr Arthur Hale, 1609 Eaton Tower, De- 
troit 26 

Place Club rooms of Wayne County Medical Societj 
Time 6 30 p m, third Thursday of each month 
from November to April, inclusive 

Eastern New York Eve, Ear, Nose and 
Throat Association 

President Appointed at each meeting 

Secretary-Treasurer Dr Joseph L Holohan, 330 State 
St, Albany 

Time Third Wednesday in October, November, March, 
April, May and June 

Fort Worth E\e, Ear, Nose and Throat Societt 

President Dr Rex How^ard, 602 W 10th St , Fort 
Worth, Texas 

Secretary-Treasurer Dr R H Gough, Medical A.rts 
Bldg, Fort Worth, Texas 

Place Medical Hall, Medical Arts Bldg Time 7 30 
p m , first Friday of each month except July and 
August 

HouSTO^ Academt of klEDiciNE, Ophthalmological 
and Oto-Lartngological Section 

President Dr Lyle J Logue, 1304 Walker Ave , 

Houston, Texas 

Secretary Dr John T Stough, 803 Medical Arts 
Bldg, Houston, Texas 

Place Medical Arts Bldg, Harris County Medical 
Society Rooms Time 8pm, second Thursday of 
each month from September to June 

IxDiANAPOLis Ophthalmological and Oto- 
LARYNGOLOCICAL SOCIETT 

President Dr klyron Harding, 23 E Ohio St , 
Indianapolis 

Secretary Dr Kenneth L Craft, 23 E Ohio St , 
Indianapolis 

Place Indianapolis Athletic Club Time 6 30 p m , 
second Thursday of each month from Noi ember to 
May 


Kansas Citt Societt of Ophthalmology and 
Oto-Laryngology 

President Dr Edgar Johnson, 906 Grand Ave , Kansas 
City, Mo 

Secretary Dr W E Keith, 1103 Grand Ave , Kansas 
City, Mo 

Time Third Thursday of each month from October to 
June The November, January and March meetings 
are devoted to clinical ivork 

Long Beach Eye, Ear, Nose and 
Throat Society 

Chairman Dr Harold Snow, 614 S Pacific Ave, San 
Pedro, Calif 

Secretary-Treasurer Dr Oliver R Nees, 508 Times 
Bldg, Long Beach, Calif 

Place Professional Bldg Time Last Wednesday of 
each month from October to May 

Los Angeles Society of Ophthalmology and 
Otolary ngology 

President Dr M E Trainor, 523 W 6th St, Los 
Angeles 

Secretary-Treasurer Dr Orrie E Ghrist, 210 N 
Central Ave , Glendale, Calif 

Place Los Angeles County Medical Association Bldg , 
1925 Wilshire Blvd Time 6 00 p m, fourtli Mon- 
day of each month from September to May, inclusiY'^e 

Louisville Eye and Ear Society 

President Dr Joseph S Heitger, Heybiirn Bldg, 
Louisville, Ky 

Secretan^-Treasurer Dr J W Fish, 321 W Broad- 
way, Louisville, Ky 

Place Brown Hotel Time 6 30 p m , second Thurs- 
day of each month from September to May, inclusive 

Low'er Anthracite Eye, Ear, Nose and 
Throat Society 

Chairman Each member in alphabetical order 

Secretary Dr James J Monohan, 31 S Jardin St, 
Shenandoah, Pa 

Medical Society of the District of Columbia, 

Section of Ophthalmology and 
Otolaryngology 

Chairman Dr P S Constantinople, 1835 I St N W, 
Washington 

Secretary Dr Frazier Williams, 1801 I St N W, 
Washington 

Place 1718 M St N W Time 8pm, third Friday 
of each month from October to April, inclusive 

Memphis Society of Ophthaljiology and 
Otolary ngology 

Chairman Each member in alphabetical order 

Secretarj Dr Sam H Sanders, 1089 Madison Ave, 
klemphis, Tenn 

Place Eye Clinic of Memphis Eye, Ear, Nose and 
Throat Hospital Time 8pm, second Tuesday of 
each month from September to klay 

Milyvaukee Oto-Ophthalmic Society 

President Dr Leon H Guerin, 324 E Wisconsin Ave , 
MilYYaukee 2 

Secretary-Treasurer Dr Frank G TreskoYV, 411 E 
Mason St , Mihvaukee 2 r 

Place University Club Time 6 30 p m , fourth 
TuesdaY of each month from October to klay 
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^[O^TGOMIR^ C0LNT\ ^rU)IC SOCU T\ 

Chairman Dr H V Dulrow, 10-10 Fulclit} 'Medical 
Bldg, Dayton, Ohio 

Secretan -Treasurer Dr Maitland D Place, 981 Rci- 
bold Bldg , Daj ton, Ohio 

Place Van Clc\ c Hotel Time 6 30 p m , first Tues- 
da\ of each month from Octohci to June, mchisnc 

Montrf OrnTiT \i moi ogicat SocirT\ 

President Dr J Rosenbaum, 1396 Stc Catherine St 
W, Montreal, Canada 

Secretarj Dr L Tcssier, 1230 St Joseph Bhd E, 
]\fontreaI, Canada 

Time Second Thuisda\ of October, Dcccmbci, rebru- 
arj and April 

XvsHMiLr Ac\nFM\ oi Oi’IITIIAI MOIOTA AKI) 
Otoi ara vgoi og\ 

Chairman Dr !M Culloni, 700 Church St , Kash- 
nlie, Tenn 

Secretarj Dr R E Sullnan, 432 Doctors Bldg, 
Xaslnille, Tenn 

Place St Thomas Hospital Time 8 p ni , third 
Mondaj of each month from October to !^^a^ 

XfW HaAFV OpHTH \1 MOlOGICM- SoCIFTA 

President Dr William H Ryder, 185 Church St, 
Xew Ha\en, Conn 

Secretarj Dr Frederick A \V less 255 Bradicj St , 
Xew Ha\cn, Conn 

New Orieans OpiiTiiAiMoi-OGiCAr an'd Oto- 

LARA NGOLOC.ICAE SoCIET\ 

President Dr W B Clark, 1012 American Bank Bldg , 
Xew Orleans 

Secretary Dr fiercer G Ljnch, 1018 lilaison Blanche 
Bldg, New^ Orleans 

Place Louisiana State University !Medical Bldg 
Time 8pm, second Tuesday of each month from 
October to Maj' 

New' York Academv of Mfdicine, Sectiox or 
Ophthalmology 

Chairman Dr Thomas H Johnson, 30 W S9th St , 
New York 

Secretary Dr Wendell L Hughes, 131 Fulton Ave , 
Hempstead, FI Y 

Time 8 30 p m , third Monday of everj' month from 
October to May, inclusive 

FTew York Socifty for Clinicai 
Ophthalmology 

President Dr Milton Berliner, 57 W 57th St New 
York 

Secretary Dr Benjamin Esterman, 983 Park Ave, 
New York 

Place New' York Academy of Medicine, 2 E 103d St 
ime 8 p m , first Monday of each month from 
Uctober to May, mclusne 


Omaha and Council Biuffs OpnxHALMOioGrcAL 
AND Ot0-Lar\ XGOI OGICAL SoCIKTY 

Picsidcnt Dr D D Stonecj'pher, Nebraska City, Neb 

Secretarj -Treasurer Dr W Howard Morrison, 1500 
Medical Arts Bldg, Omaha 

Place Omaha Club, 20th and Douglas Sts, Omaha 
Time 6p m dinner , 7 p m program , third Wednes- 
day of each month from October to May 

Passaic-Bfrofn Ophthai mological Ci ub 

President Dr Thomas Sanfacon, 340 Park Ave 
Paterson, N J ’ 

Secretary-Treasurer Di J AAcibach, 435 Clinton 
A\e, Clinton, N J 

Place Paterson Eje and Ear Infirmary Time 9pm, 
last Friday of cverj month, except June, July and 
August 

PrrirADEiPHiA County Mfdical Society, 

Eye Sfction 

President Dr Isaac Tassman, 136 S 16th St Phila- 
delphia ’ 

Secretary Dr Glen Gregorj Gibson. 255 S 17th St 
Philadelphia 

Time First Thursday of each month from October 
to May 




oUCil TY 


President Dr George H Shuman, 351-5th Ave Pitts- 
burgh ' 

Secretary Dr Robert J Billings. 509 Libeity Ave 
Pittsburgh ' 

Place Pittsburgh Academy of Medicine Bldg Time 
Fourth Monday of each month, except June, July 
August and September ^ 








President Dr Michael J Penta. 312 N 5th St Read- 
ing, Pa ’ 

Secr^etary Dr Paul C Craig, 232 N 5th St, Reading, 

Wyomissing Club Time 6 30 p m, third 
u ednesday of each montii from September to July 

Richmond Ophthalmological and Oto- 

L ART NGOLOCICAL SOCIETI 

'’v.Snla.SZS, 

^ BWb- 

Place Westmoreland Club Time 6 pm. second 
Monday of each month from October to May 

Rochester Eye, Ear, Nose and 
Throat Society 

N I”"" ® 


Oklahoma Citv Academa of Ophthalmology 
AND Otolaryngology 

® OuSLa^Otf”''" ° “ Broadway. 

Place Umversitj Hospital Time SemnH T j 
« ch month from September to Maf 


^ St’ L^uis^" ^ Beisbarth, 3720 Washington Blvd 

^irLouis^" ^ ^ Hildreth, 508 N Grand Blvd, 

5^30 Clinical meet- 

uLf Fu and scientific meeting 6 30 

Anni’ October to 

April, inclusive, except December 
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San Antonio Ophthalmo-Oto-Laryngological 
Society 

Piesident Dr Belvin Pritchett, 705 E Houston St, 
San Antonio 5, Texas 

Secretary-Treasurer Lt Col John L Matthews, AAF 
School of Aviation Medicine, Randolph Field, Texas 

Place San Antonio, Brooke General Hospital, Ran- 
dolph Field or San Antonio Aviation Cadet Center 
Time 7pm, second Tuesday of each month from 
October to May 

San Francisco Countt Medical Society, 
Section on Eye, Ear, Nose and Throat 

Chairman Dr Rov H Parkinson, 870 Market St , 
San Francisco 

Secretary Dr A G Rawlins, 384 Post St , San 
Francisco 

Place Society s Bldg, 2180 Washington St, San Fran- 
cisco Time Fourth Tuesday of every month except 
June, July and December 

Shreveport Ete, Ear, Nose and 
Throat Societt 

President Dr David C Swearingen, Slattery Bldg, 
Shreveport, La 

Secietary-Treasurer Dr Kenneth Jones, Medical Arts 
Bldg , Shreveport, La 

Place Shreveport Chantj Hospital Time 7 30 p m , 
first Monday of every month except Jul}’’, August 
and September 

Spokane Academt of Ophthalmologi and 
Oto-Lart ngology 

Piesident Di Claience A Veasey Sr, 421 W Rivei- 
side Ave , Spokane, Wash 

Secretary Dr Clarence A Veasey Jr, 421 W River- 
side Ave , Spokane, Wash 

Place Spokane Medical Library Time 8pm, fourth 
Tuesday of each month except June, July and August 


Syracuse Eye, Ear, Nose axd 
Throat Society" 

President Dr A H Rubenstein, 713 E Genesee St, 
Syracuse, N Y 

Secretary-Treasurer Dr I H Blaisdell, 713 E 
Genesee St , Syi acuse, N Y 

Place University Club Time First Tuesday of each 
month except June, July and August 

Toledo Eye, Ear, Nose and 
Throat Society 

Chairman Dr E W Campbell, 316 Afichigan St, 
Toledo, Ohio 

Secretary Dr L C Ravin, 316 Michigan St, Toledo, 
Ohio 

Place Toledo Club Time Each month except June, 
July and August 

Toronto Academy of Medicine, Section of 
Ophthalmology 

Chairman Dr W R F Luke, 316 Medical Aits Bldg , 
Toronto, Canada 

Secretary Dr W T Gratton, 216 Medical Arts Bldg, 
Toronto, Canada 

Place Academy of Aledicine, 13 Queens Park Time 
First Monday of each month, November to April 

Washington, D C, Ophthalmological Society 

President Dr S Bockoven, 1752 Massachusetts Ave , 
Washington, D C 

Secretary-Treasurer Dr John Lloyd, 1218-1 6th St 
N W , Washington, D C 

Place Medical Society of District of Columbia Bldg, 
1718 M St N W , Washington, D C Time 7 30 
p m, first Monday in November, January, March 
and May 

Wilkes-Barre Ophthalmological Society 

Chairman Each member in turn 

Secretary Dr Samuel T Buckman, 70 S Franklin 
St, Wilkes-Barre, Pa 

Place Office of chairman Time Last Tuesday of 
each month from October to Ma 3 " 



EYE INSTRUMENTS NOW AVAILABLE 


Lundsgaard-Busch Scleratome Knife 



Especially designed for glaucoma and indenclensis operation The knife is 
angled, has a blunt, rounded point and is sharp on the outer edge, from tip all 


the -vs ay to the heel 


Price, |4 50 


Berens Hollow Ground Keratome 


The long narrow blade permits the incision of the ins or capsule at any 
distance, the incision tends to close rapidly Price, $5 50 

Verhoeff’s Lens Expresser 


The ring is made to conform to the corneal surface and allows the appli- 
cation of gentle pressure Price, $3 75 

Burch Corneal Pick 


Designed to fixate the cornea with a steady grip 


Price, $5 00 


fe/vl 


SCHWEIGGER PERIMETER 

Improved Model 

^ New Features: 

J 1 Wider arc 

' 2 Gray iinish 

j 3 Aluminum construction, making the 

I f apparatus light in weight 








The perimeter has 
an arc of 170 mm 
radius It is the 
simplest and light- 
est perimeter made 
It can be used in 
office routine and 
at the bedside to 
equal advantage, 
and can be easily 
carried Charts and 
test objects are fur- 
nished with it 
Price, $27 50 


CASTROVIEJO 
MOSQUITO 
LID CLAMP 



These clamps are made 
to be used in cases of 
symblepharon when a 
speculum cannot be in- 
serted The clamps are 
superior to sutures as 
they do not traumatize 
the tissue Usually two 
or three clamps are suffi- 
cient to hold the hds in 
place 

$3 00 each 


E. B. Meyrowitz Surgical Instruments Co., Inc. 

520 Fifth Avenue, New York 


2500 DOCTORS and DISPENSER 



THEIR COMMENTS RUN LIKE THESE 

★ "Now I, too, can definitely say, I can see 
more , . . more clearly ” 

"k "Wearing my K Ultex has given me an 
understanding of the value of these lenses ” 

★ "I truly have a clearer field of vision ” 

★ "It may be the pitch polish finish of 
K Ultex, It may be their one piece construc- 
tion . anyway, I’ve never worn more effi- 
cient or comfortable lenses ” 

★ "I’ve always voted for Ultex A and B and 
the others With K, you’ve rounded out a 
good bifocal line with what we’ve hoped 
for, a superior flat top ’’ 


wear more comforfafafy 
...that help you see more efficiently 


CONTINENTAL* INDIANAPOLIS 



A Company Is Known 
by the Products They Sell 

Since the 'v cr^ inception of our business our policy has been 
to handle only quality optical merchandise, from the world’s best 
known manufacturers. Fine products such as, Panoplic Bifocals — 
Univis Bifocals — Numount Ful-Vue mountings— Wils-edge mount- 
ings and a full range of Ophthalmological equipment represent 
a partial list of the recognized lines wc carry. Our 22 year reputa- 
tion for expert handling of tlie prescriptions of an exacting clien- 
tele is your assurance of finding the type service and products here 
which give genuine satisfaction. 

Dow Optical Company 


Cliieag*, III 

30 iHo Michlguo Are 


W. E. Dow, President 


nioomingloD, 111 
CrleiclieSm Bldg 


Where neutral heht absorption is indicated we recommend Soft-Lite Lenses 


fht "Uout jSetpice 

OBRIG'S RESULTS OF RESEARCH 

Design — Expert workmanship and 
Quality— Assure YOUR patients 
the Finest Contact Lenses available. 

OBRIG LABORATORIES, INC. 

49 East 51st Street New York 22, New York 



These Symptoms Often Indicate 


ANISEIKONIA 




VMSEIKOMA 


In this diagram, the dlfferante between Itelkonla and Aniseikonia Is 
Illustrated In Aniseikonia, the stereoscopio Image (A B differs 
from the abject (A B) white In Isetkonia they eotnelde eocaotly 


Headaches, train and car sick- 
ness, movie fatigue, eye aches, 
simple reading disability — of 2,500 
patients voicing these common com- 
plaints, 63% were found suffering 
from Aniseikonia And of this num- 
ber 71% reported definite relief 
when Iseikonic lenses were pre- 
scribed 

Two of New York’s leading Eye 
Institutions now maintain depart- 
ments for the examinations of 
possible aniseikonic cases. These 
departments are available to your 
patients upon your recommenda- 
tion A Haustetter, Inc , is the 
ofQcial dispensing agent in New 
York for Iseikonic lenses for the 
relief of Aniseikonia 


A. HAUSTETTER, INC. 


2 East ^Sth Street 


New York City 


& 


Scientific professional service 
IS equally important for cor- 
rections made specifically for 
industrial use as for those 
for general purpose wear 


,OB» 


SB'S? 


. ■ « 




OPTICAL INDUSTRIES, INCORPORATED 

INDIANAPOLIS, INDIANA 

^ Ophthalm/c Lenses fo) the Pi ofessioii / 
Pioneers in the Successful Pi o- ^ 

N. diiction of Safety R\ Lenses 


1 

^ t dxs®°;y;er 

soon, 

P^° none too S °„s to 

ttVSein. aged 


H Patients are grateful for gift sub 
I scnptions to HYGEIA Let it extend 
H your influence to the extra places 
H it is so urgently needed Monthly, 
■ $2.50 a year 2 subscriptions, $400 


American Medical Association 535 N Dearborn St, Chicago 10 






Now! Constant, Controlled Light for Diagnostic Instruments 

RECHARGEABLE STORAGE BAHERY 

Replaces two VA" size D flashlight dry cells — outlasts 400 batteries 





• Proper output for most instruments 

• Battery always "fresh," dependable 

• Light always uniform and bright 
o Hundreds of hours in one battery 

• Made of Lucite, will not cause corrosion 
a Recharges from ony light socket 

« Guaranteed 6 months, will last for years 


End nil bntterj’ ■'sorncs now 
— use rechargeable storage 
hatterks 


^2.20 ea. 





Storage Battery 
CHARGER 

Simple, 115 volt, AC charger; 
plugs into any light sochet 
Ti oublc-proof, cannot overcharge 
the battery Uses less current 
than an electric clock Lasts for 
\eais 


^ 2.95 


Special LAMPS for use with Rechargeable Storage Battery 

(A) Type for Bousch & Lomb May Ophthalmoscope (2 v ) $1 32 

(B) Type for Welch-Allyn May Ophthalmoscope and Otoscope (2 v ) 1 07 

(C) Type for National Electric Ophthalmoscope (2 v ) 1 32 

(D) Flashlight screw base type {1 9 v ) 15 

(E) Flashlight flange base prefocus type (1 9 v ) 20 

Prices include federal excise tax When ordering lamps only, add 15c for post- 
age and insurance to $5 00, 25c for value to $25 00 Minimum order $100 

Distributed by BARNETT OPTICAL LABORATORIES 12I8 Pratt Blvd., Chicago 26 





M.E.S.CO. 


OPHTHALMIC 



0‘intment6 


« CATALOG AND PRICE LIST ON REQUEST » 

Alankattan Salve Sompanif incorporated 

1063-65 Bardslown Road • Louisville, Kentucky 



THE MAY MANUFACTURING CORP, 146 West 29th Street, New York 




PRIORITY — for the handicapped 


informally, Kollmorgen optical skill could fill all of your 
contact lens prescriptions But for the present, our organization’s 
technicians and precision workmen are entirely engaged in 
making periscopes, navigational instruments and fire control 
equipment for the United States Navy 

So we ask you, for the time being, to send us contact lens 
prescriptions only in cases involving actual physical handicap. 
When peace returns, your prescriptions can again be filled with 
Kollmorgen contact lenses — the first successful American lenses 

KOLLiUORGEIM OPTICAL CORP. 

• 2 Franklin Avenue, Brooklyn ii, N Y 

VVAAaaaA/lAV\/VVVVVA/VVl/\A/lA/V\AAWta/VVl/VViaaiA/VVVVVVlWl/VVlX\Vll/ll/VtV1AA/1 




Qtmtfdeie OfdicaL SeAMce 


PRESCRIPTION ANALYSIS 
LENS GRINDING 
LENS TEMPERING 
OPHTHALMIC DISPENSING 
CONTACT LENSES 
EYE PHOTOGRAPHY 


FOR ADDED PATIENT 
SATISFAaiON— 

• ORKON LENSES 

(Corrected Curve) 

• COSMET EDGES 

(^Distinctive Style and Beauty) 

• HARDRx LENSES 

(Toughened to Resist Breakage) 


N. P. Benson Optical Company, Inc. 

Established 1913 

MAIN OFFICE MINNEAPOLIS, MINN 
Aberdeen Duluth Eau Claire Bismarck 

Rapid City Albert Lea La Crosse Wausau 

Winona Stevens Point 

Huron, S D Beloit, Wisconsin 


PRECISION CONTACT LENSES 


CONCISE INSTRUCTION MANUAL 


CONTACT LENS FITTING 
PROFUSELY ILLUSTRATED— $1 75 


AUTHOR ALBERT L ANDERSON 


ALL PLASTIC 


SPHERICAL 
CYLINDRICAL 
PRISMS 
TRIAL SETS 


PRECISION CONTACTS 


branch laboratory 

818-820 PARK CENTRAL BLDG 
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■ Quality Beyond Question 

TBe patiiotic' Tell your patients of 
the importance of taking good care 
of tlieir glasses Do not change the 
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not dispense a second pair except in 
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Archives of Neurology and Psy- 
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sents original articles, clinical 
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Eye Shield 

AMBLYOPIA EXANOPSIA— Win hot Interfere with Ild move 
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away with any unnecessary pressure 
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continue the Archives of Ophthalmology founded by Herman Knapp in 1869 and to 
provide American ophthalmologists with a publication devoted not only to original con- 
tnbutions in the field of ophthalmology but to a survey of the ophthalmic literature and a 
review of the transactions of ophthalmic societies 

Manuscripts for publication, books for review and con espondence relating to the e^torial 
management should be sent to Dr Arnold Knapp, Chief Editor, 10 East Firty-Fourtli Street, 
New York Communications regarding subscriptions, reprints, etc , should be addressed. 
Archives or Ophthalmology, American Medical Association, 535 North Dearborn Street, 
Chicago 10 

Articles are accepted for publication on condition that they are contributed solely to the 
Archives or Ophthalmology Manuscripts must be typewritten, preferably double spaced, 
and the original copy should be submitted Zinc etchings and halftones will be supplied by 
the Association when the original illustrations warrant reproduction and when their number 
is not considered excessive 

Footnotes and bibliographies (the latter are used only in exhaustive reviews of the litera- 
ture) should conform to the style of the Quatlcrly Cumulative Index Medteus, published by 
the American Medical Association This requires, in the order given name of author, title 
of article and name of periodical, with volume, page, month — day of month if the journal 
appears weekly — and year 

Matter appearing in the Archives or Ophthalliology is covered by copyright, but as a 
rule no objection will be made to its reproduction in a reputable medical journal if proper 
credit IS given However, the reproduction for commercial purposes of articles appearing in 
the Archives of Ophthalmology or in any of the other publications issued by the Associa- 
tion will not be permitted 

The Archives or Ophthalmology is issued monthly The annual subscription price (for 
two volumes) is as follows domestic, §8 00, Canadian, §840, foreign, §9 00, including postage 
Single copies are 85 cents, postpaid. 

Checks, money orders and drafts should be made payable to the American Medical 
Association. 


OTHER PERIODICAL PUBLICATIONS 
of the American Medical Association 


4 

THE JOURNAL OF THE AMERICAN MEDICAL ASSOCIATION— Weekly Covers all the medical sciences 
and matters of General medical interest Illustrated Annual subscription price (three volumes) domestic, 
$8 00 , Canadian, 59 50 , foreign, $12 00 Single copies, 25 cents 

ARCHIVES OF INTERNAL MEDICINE — Jlonthly Devoted to the publication of advanced original clinical 
and laboratory Investigations In Internal medicine Illustrated. Annual subscription price (two volumes) 
domestic, 55 00 , Canadian, 55 40 , foreign, $0 00 Single copies, 75 cents 

ARCHIVES OF NEUROLOGY AND PSYCHIATRY— Monthly A medium for the presentation of original 
articles on nervous and mental diseases, with abstracts from foreign and domestic literature, book reviews, 
transactions of special societies, etc Illustrated Annual subscription price (two volumes) domestic, 58 00 
Canadian, 58 40 , foreign, 59 00 Single copies, 85 cents 

AMERICAN JOURNAL OF DISEASES OF CHILDREN— Monthly Presents pediatrics as a medical science 
and as a social problem Includes carefully prepared reviews, based on recent pediatric literature, abstracts 
from foreign and domestic literature, book reviews, transactions of special societies, etc Illustrated Annual 
subscription price (two volumes) domestic, 58 00 , Canadian, 58 40 , foreign, 50 50 Single copies, 85 cents 
ARCHIVES OF SURGERY — Monthly Devoted largely to the Investigative and clinical phases of surgery 
with montlily reviews on orthopedic and urologic surgery Well illustrated Annual subscription price (two’ 
volumes) domestic, $8 00 , Canadian, 58 40 , foreign, 59 00 Single copies, 85 cents, except special numbers 
ARCHIVES OF DERMATOLOGY AND SYPH I LOLOGY— Monthly Devoted to advancing the knowledge 
of and progress in cutaneous dlseasps and syphilis Publishes original contributions and abstracts of 
nterature on these two subjects, transactions of the important dermatologic societies, book reviews efo 
Hlustcated Annual subscription price (two volumes) domestic, 58 00, Canadian, 58 40. forelen so nn 
Single copies, 85 cents j uu 

ARCHIVES OF OTOLARYNGOLOGY— Monthly A medium for the presentation of original artlelps nr. 
diseases of the ear, nose and throat, with abstracts from foreign and domestic lltekSire book rivW^ 
^ansactlons of special societies, etc Dlustrated Annual subscription price (two volumes) domestie’^^sp 
Canadian, 56 40 , foreign, $7 00 Single copies. 75 cents volumes) aomestic. 5G 00 , 

ARCHIVES OF PATHOLOGY — Monthly A periodical devoted to the publication of orltrinal nriinioc .....r 
general reviews In the field of pathology Illustrated Annual subscription nrlce ftwn vnifimpq. ^ 

56 00. Canadian. 56 40. foreign. 57 00 Single copies, 75 centl excert volumes) domestic. 

WAR MEDICINE— klontUly Devoted to material on preparedness and splpntlfln 
to milltnrj, naval, public health and allied services Annual subscrlntlon In relation 

56 00, Canadian, 56 40, foreign, 57 00 Single copies, 75^ ttwo volumes) domestic, 

QUARTERLY CUMULATIVE INDEX MEDICUS— Quarterly A pnmAtpfA t 

tho worth while current medical literature of the world Issued four Index to 

volumes bound for permanent reference Subscription price calondHr % year Second and fourth 

514 00, foreign, $14 00 ouoscnpuon price, calendar year domestic, $12 00, Canadian, 

AMERICAN 

535 North Dearborn Street 


MEDICAL ASSOCIATION 


CHICAGO 10 



CONTENTS 


PAGE 


Elementary Illumination for the Ophthalmologist LeGrand H 
Hardy, M D , and Gertrude Rand, Ph D , New York 1 

Analysis of Cases of Aniseikonia Beulah Cushman, M D , Chicago 9 

Unusual Forms or Nystagmus, with a Review or the. Literature 
' Lieutenant Colonel Henry C Smith and Captain F Regis 
Riesenman, Medical Corps, Army of the United States' 13 

Dibutoline Sulfate A New Mydriatic and Cvcloplegic Drug 
Kenneth C Swan, M D , and Norman G White, M S Iowa City 16 


Estimation of Uncorrected Visual Acuity in IMalingerers Major 


Harry Eggers, Medical Corps, Army of the United -States 23 

Quereau-Putnam Tropophorometer J VanDyke Quereau, MD, and 
Otto A Putnam, B S , Reading, Pa 28 

Hydrogen Ion Concentration of the Vitreous in the Living Eye 
Ludwig von Sallmann, MD, with the Technic \l Assistance of 
Miss Jeanette Di Grandi, New York 32 

After-Image Perimetry A Rapid Method of Obtaining V isual Fields , 
Preliminary Report W P Williamson, M D , New York 40 

Penetration of Penicillin in Rabbit Eyes with Normal, Inflamed and 
Abraded Corneas Irving H Leopold, M D , D Sc and William 
O LaMotte Jr , M D , Philadelphia 43 

Epidemic Keratoconjunctivitis Alson E Braley, MD , New York 47 


Brucellosis Lieutenant Commander Harold J Harris (MC), U S N R 56 

Sulfadiazine in Treatment of Dacryocystitis of the Newborn 
Lieutenant Colonel G Victor Simpson, Medical Corps, Army or 
the United States 62 

Clinical Notes . 

Accidental Vaccinia of the Eyelid with Disciform Keratitis 
Aaron Brav, M D , Philadelphia 67 

Ophthalmologic Reviews 

Optochiasmic Arachnoiditis Edward Hartmann, ]\I D , New York 68 
Correspondence 

Paresis of Right Superior Oblique and of Left Superior Rectus 


Muscle James W Smith, M D , New York 77 

Abstracts from Current Literature 78 

Society Transactions 

New York Academy of Medicine, Section on Ophthalmology 82 

News and Notes ' S8 

Directory of Ophthalmologic Societies 89 




